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FILE CUTTING. 


Our artist has, this*week, prepared an engraving of one of 
the most interesting and important handicraft operations, 
namely, that of file cutting. Before, however, we call special 
attention to this part ofthe mapufacture of files, it will be 
best to say something of-the forging of files. 

In the manufacture of files, the steel must be of good qual- 
ity and highly converted; ferdf too soft or unequal in tex- 
ture, the file itself would soon be worn down instead of the 
surface upon which it 
is intended to operate; 
if, on the contrary, it 
be too hard, the teeth 
become brittle and chip 
off at every stroke. 

In forging files coke 
is preferred as the 
fuel. The striker is 
furnished with a large 
double handed ham- 
mer, with a broad face 
at either end; but the 
hammer wielded by 
the maker is smaller 
and single handed, 
somewhat conical in 
shape, the wider end 
forming the face, 

Three-square and 
half round files are 
forged in grooved boss- 
es or dies fixed in the 
anvil, The rod of steel 
being raised to the 
proper heat, which 
ought not to exceed a 
blood red, the end is 
hammered until it fills 
the die; the maker 
holds the die, and 
strikes with the small 
hammer; the striker 
standing before the 
anvil deals powerful 
blows on the heated 
metal, the flat faces of 
the hammers covering 
a considerable portion 
of the surface of the 
blank file at each 
stroke, expanding and 
leveling it at one oper- | 
ation. When the blank | 
has been forged to the 
proper length, the 
tang is also drawn out by cutting into the blank a little on 
both sides with a chisel, so as to form in many cases sharp 
square shoulders, and then drawing out the part so cut to 
form the tang. The maker’s mark or monogram is then 
stamped on. 
conical swage; blanks for flat and square files are formed by 
hammering. The maker accustoms himself, as much as 
possible, to the forging of one description of file, in order 
that by the concentration of his skill and attention on one 
article he may attain perfection in its manufacture. 

The forged blanks are carefully annealed, or lighted, in 
order to make the metal soft enough for cutting the teeth. 
Blanks for common files are softened in an ordinary anneal- 
ing oven, but the best blanks are protected from the action 
of the air by being buried in sand contained in an iron box ; 
this is slowly raised to the proper heat, which, as in the forg- 
ing, ought not to exceed a blood red. 

The surfaces of the blanks are next made accurate in form 
and clean in surface by stripping or grinding. In Sheffield, 
all the blanks above a certain magnitude are ground on large 
grindstones. In a few cases, as in dead parallel files, the 
blanks are planed in the planing machine.. The blanks are 
slightly greased preparatory to being cut. 

A few years ago, Dr. Tomlinson, author of the “ Cyclope- 
dia of Useful Arts,” witnessed the operation of file cutting at 
the establishment of Messrs. Beardshaw, Stevenson & Co., of 
Sheffield. His description is so admirable that we cannot do 
better than to adopt it on the present occasion : 

“It is scarcely possible to examine attentively the teeth of 
a fine file without being struck with their beauty and regu- 
larity ; but how greatly is our admiration increased when we 
know that these teeth are cut singly with a hammer and chi- 
sel, the workman having no other guide than delicacy of 
touch and precision of eye, depending however rathér upon 
the former sense than the latter! The cutting room is a long 
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Blanks for round files are formed in a slightly | 





narrow apartment with a range of windows in front, opposite 
which are placed a number of low stone benches for the an- 
vils, and seats for the workmen. The hammers weigh from 
one to six pounds each, according to the size of the file; they 
are curiously formed, the handle being so placed as to allow 
the mass of metal to be pulled toward the workman while" 
making the blow. The chisels are formed of good tough 
steel, and also vary with the size of the file; they are some- 
what broader than the file to be cut, and are sharpened to the 





proper angle; they are only just long enough to be held be- 


first at a certain angle, for which purpose the chisel requires 
to be held in a particular manner, When one side is coy - 
ered, he proceeds in like manner to fll a second side; but as 
the teeth just finished would be injured by placing them on 
the naked anvil while hammering, they 


NteFpdésing a flat piece of an alloy of lead tin,ewhich com- 


pletely preserves the side already formed. ‘Similar pieces of 
alloy with angular and rounded grooves are used fn cutting 
triangular and half round files: Rasps, as already noticed 
are cut with a triangular punch instead of a chisel, every new 

tooth being placed op- 
wo === posite a vacant space 
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in the adjoining row of 
teeth. 


“The curved sur- 












faces of files showin a 
remarkable way the 
skill of the file cutter ; 
in them the teeth are 
formed with straight 
edged chisels, many 
rows of short cuts 
being made from the 
top to the bottom of 
the file ; and these cuts, 
uniting together at 
their extremities, thus 
form a complete series 
of lines, passing com- 
pletely round the cylin- 
der or half cylinder, as 
the case may be. In 
fine round files,as many 
as from ten to twenty 
rows or cuts are re- 
quired to cover the sur- 
faee with teeth; and 
when it is considered 
that there may be up- 
wards of a hundred 
teeth within the space 
of an inch, some idea 
may be formed of the 
many thousand blows 
required to raise the 
teeth on a fine file. 
In double cut files, 
when one row of teeth 

is completed, a fine file 

is run slightly over 

them, and the surface 

is greased to moderate 

the roughness before 
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FILE CUTTERS AT WURK. . 


tween the fingers and thumb somewhat asa pen is held, only 
i+ the left hand, the hollow of the hand being turned to the 
workman. 
depends in great measure on the kind of tooth to be cut, The 
file is held to its place on the anvil by means of a leather 
strap passing over each end of the file, and then under the 
feet of the workman in the manner of stirrups. At every 





But the peculiar method of handling the chisel | 











commencing the sec- 
ond row.” 

In some of the dou 
ble cut gullet tooth saw files, as many as {wenty-three cour- 
ses are sometimes used for the convex face, and only two 
courses for the flat one. Thehalf round and round files are 
usually cut by apprentice boys, the narrow cuts being less 
difficult than the broad ones. It might be supposed that all 
this labor might be saved by using chisels curved to the 
proper section, instead of straight ones; this plan has been 





blow of the hammer the chisel is made to cut a tooth, and | tried, and found to be quite impracticable. 


the blows follow each other in rapid succession, the workman 
after every blow advancing the chisel forward by so slight a 
movement as to be scarcely perceptible. The chisel forms a 


Fig. 2 








number of angular grooves parallel to each other, the tooth 
being formed by the metal left between every two grooves. 
The skillful workman adjusts the weight of his blow to the 
kind of metal he is operating upon ; and efen in the same file, 
if one part be softer than another, he adapts the weight of 
his blow so that the teeth may be of the same size in every 
part. As the work proceeds he gradually shifts the file for- 
ward by loosening his tread upon the straps. When one sur- 
face is covered with single cuts, he proceeds, in double cut 





files, to add a second row of teeth, making them cross the 


Mr. Holtzapffel describes the operation of cutting in the 
following terms: “The first cut is made at the point of the 
file; the chisel is held in the hand at a horizontal angle 
of about 55°with the central line of the file, as at A, Fig.2, 
and with a vertical inclination of about 12° to 14° from the 
perpendicular, as there represented, supposing the tang of 
the file to be on the left hand side. 

The blow of the hammer upon the chisel causes the lat- 
ter to indent and slightly to drive forward the steel, 
thereby throwing up a trifling ridge or burr; the chisel is 
immediately replaced on the blank and slid from the opera- 
tor, until it encounters the ridge previously thrown up, which 
arrests the chisel or prevents it from slipping further back, 
and thereby determines the succeeding position of the chisel. 
The heavier the blow, the greater the ridge, and the greater 
the distance from the preceding cut at which the chisel is 
arrested. The chisel having been placed in its second posi- 
tion, is again struck with the hammer, which is made to give 
the blows as nearly as possible of uniform strength ; and the 
process is repeated with considerable rapidity and regular- 
ity, sixty to eighty cuts being made in one minute, until the 
entire length of the file has been cut with inclined, parallel, 
and equidistant ridges, which are collectively denominated 
the first course. So fer as this one face is concerned, the file, 
if intended to be single cut, would be then ready for harden- 
ing, and when greatly enlarged its section would be some 
what as in Fig. 2. Most files, however, are double cut; that 
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is, they have two series or courses of chisel cuts, In cutting 
the second course, the chisel is inclined vertically as before, 
at about 12°, but only a few degrees horizontally, or about 
5° to 10° from the rectangle, as shown in Fig.2. “The blows 
are now given a little less strongly, so as barely to penetrate 
to tne bottem of the first euts,and from the blows being 
lighter they throw up smaller burrs, consequently the second 
course of cuts is somewhat finer than the first. The two 
series, or conrses, fill the surface of the file with teeth, which 
are inclined towards the point of the file, and when highly 
magnified, much resemble in character the points of cutting 
tools generally; for the burrs which are thrown up and con- 
stitute the tops of the teeth are slighily inclined above the 
general outline of the file, minute parts of the original sur- 
face of which still remain nearly in their first positions. Ta- 
per files require the teeth to be somewhat finer towards the 
point, to avoid the risk of the blank being weakened or 
broken ix the act of its being cut, which might occur if as 
much foree were used in cutting the teeth at the point of the 
file, asim those at its central and stronger part.” 

The files are next hardened before they are fit for use. 
Some descriptions, however, such as are used upon wood, 
ivory, and other soft substances, are not hardened; such files 
admit of being sharpened up with a hand file. Sonie of the 
curved files used by sculptors and die sinkers are made of 
jron and case hardened. 

ro oo Oo 
Alvan Clark and his Telescopes. 

Just at the end of the Brookline bridge, in Cambridge, 
Mass., stands a modest looking brick building that most per- 
sons would not consider worthy of a second glance, if indeed 
it attracted their attention ; and near this building is another 
surmounted by a dome. These form the establishment of 
Alvin Clark, who has a world-wide reputation as a builder of 
telescopes, and algo as an amateur astronomer, 

Mr Clark was originally a miniature painter; and quite a 
successful one, ag many paintings still in his possession prove. 
Some years ago his attention was accidently called to the 
subject of telescope making, from a description given by one 
of his sons of the small telescope at Amherst college. After 
hearing this, Mr. Clark remarked that he could make a teles- 
cope, and accordingly went to work and made one. Hibs first 
instrument proved so successful that he was encouraged to 
persevere, One ef his friends remarked to him about this 
time, “ Mr. Clark, if you wish to know how to make tele- 
scopes, you will have to goto the place where they are made.” 
But Mr. Clark thought some things might as well be studied 
out as learned from another, and so persevered, and was soon 
enabled to retaliate upon his friend by telling him that he 
had learned how to make telescopes, independent of instruc- 
tors. 

His telesecpes are the kind known as refracting. In these 
the principal parts are the field or object glasses, or objec- 
tives, as they are most frequently called, and the eye piece. 
The principal use of the objectives is to collect the rays of 
light coming from the object, and to form an image at the 
focus of the lens. This image is afterwards magnified by the 
eye piece. 

On the perfection of this focal image depend to a great ex- 
tent the power and capabilities of the instrument. It must 
be colorless, or at least have no fringes on the edges; it 
must also be sharpand well defined, and have a large amount 
of light thrown on it. The first two of these conditions may 
be filled with a glass of a comparatively small diameter, but 
in order to accomplish the third, the diameter must be in- 
creased to as great an extent as possible. 

Mr. Clark’s first telescopes were distinguished for their 
freedom from chromatic and spherical aberration, as the first 
two errors are called, and latterly he has been devoting his 
time more especially to increasing the size of the glasses. 

In order to correct the chromatic aberration, the objective 
is made of two disks of glass. The first of these, or the con- 
vex lens, is made of crown glass. This alone would form an 
image at the focus, but the image would be fringed with the 
colors of the spectrum, In order to prevent this, a concavo- 
convex lens, made of flint glass, is placed directly behind the 
first glass ; this recomposes the white light which the first lens 
has decomposed, and forms an image at the focus that 1s al- 
most perfectly colorless. In order to make it perfectly color- 
lees, we should have to use more than two lenses. 

There still remains the spherical aberration to be correct- 
ed. This is owing to several causes. In the first place, it 
may be that the glass is a little more dense on one side than 
on the other; this will serve to distort the image somewhat, 
and must be corrected by proper grinding. Then a portion of 
the glass may polarize light while another portion does not; 
this must also be corrected by grinding. 

In order to tesi the glasses for these errors, they are placed 
on & carriage and run into along tunnel which has a small 
spot of light at the further end. If now the eye be placed at 
the focus of the lens, a sharp clear image of the spot will be 
seen, provided the lens is perfect; otherwise it will be dis- 
torted and colored. It must also, when examined with a Ni- 
col’s prism, still remain free from color, If this is not the 
case, the glass is removed, repolished, and the test is re- 
peated, 

Im order to grind the glasses, a coarse emery is first used, 
until they have been brought very nearly to the perfect form 

required, Then finer grades of emery are applied, and finally 
they are polished with rouge. The process takesa long time 
frova the first arrival of the rough glass, until it becomes the 
finished objective. Almost the whole of the grinding is done 
by hand, on laps made of cast iron. These are used at first 


naked, and afterwards covered with pitch. 
Telescopes are generally spoken of as being of so many 
‘inches apertare; and until within a very few years & telescope 





of fifteen inches aperture was regarded as enormous. — In 


1867, Mr. Clark constructed one of twenty inches aperture, 
for the observatory at Chicago. This at the time was the 
largest refracting telescope ever made, Since then one of 
twenty-four inches aperture has been made in England; and 
now the Messrs. Clark have orders fortwo of twenty-five 
inches aperture; one intended for the Government observa- 
tory at Washington, the other to go to Virginia. 

These telescopes will be about twenty-five feet long when 
finished, the rule being that a telescope should be as many 
feet long as the objective is inches in diameter. Any one 
who wishes to indulge himself with one of these instruments 
as a toy, can do so at an expense of about $100,000, and there 
will most likely be a further expense of $50,000 in providing 
a place to keep it. These large telescopes are so nicely ad- 
justed that a person can easily move them with a finger, al- 
though they weigh severaltuns. Besides inaking telescopes, 
Mr. Clark has made a specialty of spectroscopes. He has con- 
structed some very fine ones; among others that of Professor 
Young, to which we have alluded in the Journal. This in- 
strument has been almost completely rebuilt, and some im- 
provements suggested by experience have been added. Mr. 
Clark has also built a new telescope for Professor Young, of 
nine and one third inches aperture. This instrument has a 
steel tube, made of plates of steel riveted together, as it has 
been found that steel tubes can be constructed so as to weigh 
less and yet be stiffer than wooden ones.—Boston Journal of 
Chemistry. 

———_—<x7-o-e—__— 

Iron Telegraph Poles---An Invention Wanted. 

Experience has shown that over large tracts of the Western 
territories, telegraph lines are daily exposed, at certain sea- 
sons of the year, to destruction from lightning. Certain cir- 
cuits are, from this cause, interrupted to such an extent that 
they cannot be relied upon. A dozen or a hundred poles are 
shattered at a stroke, and a day is lost before connection can 
be restored. When telegraphic connection is first establish- 
ed and given to a people, irregularity is endurable, and pa- 
tiently borne. But when attainable means of securing per- 
manent intercourse with “the rest of mankind ” begin to ex- 
hibit themselves, patience, having had her “ perfect work,” 
very properly demands release. So we have before us a cry 
from the Western plains for help, and in a direction where 
the means of supply seem abundant, The State of Missouri 
says to us, “my mountains are full of iron; your telegraph 
lines are shivered daily by bolts of lightning; I am exposed 
to isolation from my Pacific sisters; mold my “iron into poles 
and plant them along the roads where the lightning reigns, 
and make a highway which shall be forever.” 

Now if this be the solution, there is wanted a design for an 
iron structure, and estiniates of its cost. Many years ago we 
o btained such estimates, and published an article illustrated 
by a sketch of an iron telegraph pole, on which, curiously 
enough, was engraved the words “ Pacific Telegraph.” This 
was in 1853. That design embraced— 

1. A foundation of stone, a single block five feet long and a 
foot square, planted firmly in the earth. 

2. A neatly molded iron pole twelve feet high, terminat- 
ing in a receptacle into which could be placed a wooden 
frame for the insertion of the insulators, and which could be 
removed for cleansing or repair at pleasure. This iron pole 
to be planted on the stone basis, 

At that time such a line could have been provided at com- 
paratively low rates, and the idea took possession of us as a 
future work when telegraph contractors being all well buried 
and happy, the pole had to beas permanent as the rail. That 
time seems to be coming. We invite attention to it. The 
foundation need not be stone, The top need not be wood, 
although we would suppose it best. Let us see whether in 
some simple style, in which taste and utility may blend, an 
iron highway can be provided over our Western territories to 
render communication at all times perfect and reliable. 

We notice that Superintendent Tubbs has adopted the Var 
ley plan of running a wire from the top of the poles on his 
exposed lines to the earth, to save them from destruction by 
lightning, with successful results.—Journal of the Telegraph. 








Dish Washing Machine. 

The object of this invention is to provide convenient 
means for cleansing dishes by machinery, thus saving much 
time and labor. A box jis elevated so as to be of convenient 
height, preferably with a circular or inclined bottom, to con. 
duct the water to one point; but this is not an indispensable 
feature, asthe machine will work with a flat or level bottom. 
A washing wheel revolves transversely in the vessel, formed 
of a shaft and arms more or less in nuniber, to which are 
attached wings. This washing wheel is revolved by means 
of a crank, on one end of the wheel shaft, and is placed so 
that the wings-w.ll sweep a short distance from the bottom. 
Removable racks, which fit into the box on either side of the 
washing wheel are provided with vertical slides for separat- 
ing the plates or dishes which are placed in the machine. 
Above the racks and the washing wheel are removable 
trays, one or more, with lattice bottoms, and with slides con- 
structed and arranged go as to admit and support any kind 
of dishes which it may be desired to put into the machine. 

The inventor does not confine herself to any particular 
construction or arrangement of the racks or trays; but con- 
structs them in such a manner that the space each side and 
above the wheel shall be utilized and the whole made con- 
venient for placing in the machine and removing therefrom 
ordinary table dishes, and so that when placed in the machine 
they shall be exposed separately to the action of the water 
or suds employed in the washing process. 

When sufficient quantity of hot water and soap has been 
placed in the machine avd has been fastened doWr) the 
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iwhest rm senile oh or eight revolutions in either or both di- 
rections, when the water is drawn off through the orifice, and 
clean hot water is introduced and the wheel is again revolved. 
This completes the washing. The water is drawn off and 
the cover is raised, which allows the steam or vapor to es- 
cape. This soon dries the dishes and they are again,ready 
for use. Harriet C. Robertson, of East Saginaw, Mich., is 
the inventor of this machine. 


Combined Bubber and Sopper Wire for Pipe Coup- 
ngs. 


Mr. FREDERICK KIBLER, of Baltimore, Maryland, has pat- 
ented an improved joint for water pipes, steam pipes and 
steam chester, around bolts and other places,whether the joint 
be round, square, or of any other shape, which is claimed to 
be simple in construction and reliable and effective in use; 
it consists in a rubber or equivalent plate and copper wire for 
forming the joint. The plate made of rubber or other suita- 
ble material, is cut to fit between the ‘faces that form the 
joint. Upon the plate is placed a copper wire, bent into a 
form corresponding with the hole or opening around which 
the joint is formed. The copper wire, which forms the real 
joint, should be one size larger than the thickness of the rub. 
ber plate, so that it may be flattened down between the faces 
of the joint, and may thus make the joint more perfect. This 
construction enables the wire to be arranged upon the rubber 
plate as may be desired, or so as to avoid flaws or imperfec- 
tions in the plates or faces between which the joint is formed. 
If desired, two rubber plates may be used, with the copper 
wire placed between them. 


Use of Silicate of Potassa in Strengthening Fossil 
Skeletons. 

A very judicious application of the silicate of potassa has 
been lately made at tte Museum of Natural History of Paris, 
in repairing a great many fossil skeletons which had been 
disseverated and broken by the shells bursting in this palace 
of science. 

The solutions have been first used diluted to about 30° 
Beaumé, and afterwards of a higher degree of concentration. 
The adherence of the broken or separated pieces is brought 
together by applying with a brush some of the solution of 
silicate of potassa on the parts to be joined, then they are 
left to dry, and the joint is hardly visible; and the joined 
part is far stronger than the remainder of the bone. Very 
delicate and porous anatomical pieces, as skeletons of birds, 
insects, etc., can be dipped repeatedly in more diluted solu- 
tions, and thus be rendered very hard and tenacious, 

— >: om 
The Manufacture of Albumen, 

The enormous consumption of albumen, both for photo- 
graphic purposes and the printing of textile fabrics with ani- 
line colors, has led many chemists to search for means of 
producing it, other than by using the whites of eggs. As 
far as we know, all attempts to produce it synthetically have 
been failures. On page 89, Vol. XXII., we described the pro- 
cess of obtaining it from blood and from fish roes; and the 
latter source of supply has now been rendered more largely 
available by a new mode of treatment, devised by Herr Griine, 
of Frankfort-on-Maine, The roes are rubbed, through a 
sieve, with a hard brush, leaving the cellular tissues behind, 
The liquid albumen runs through the sieve, and is left to 
settle in tall, upright vessels, after which it is poured into 
shallow pans and evaporated in drying chambers, Before 
evaporation, it should be filtered through sand, Albumen 
from the roes of fresh-water fish is fine and clear, and fit for 
immediate use; but that from sea fish will have an unpleas. 
ant odor, if the process be not done when the roes are quite 
fresh. 











oe. 
Gripers for Printing Presses. 

Ordinary presses now in use are provided with gripers of a 
certain size and style. The same will answer for all ordinary 
purposes; but where one cylinder is used on a double-feeder 
press, as, for example, the oscillating cylinder on the well- 
known “ Wharfedale,” and registers two sets of gripers for 
holding the sheets alternately at opposite ends, such gripers 
are only useful for certain defined sizes of sheets, unless 
they are made adjustable. To thus make them adjustable is 
the object and result of an invention made by Thomas J. 
Plunket of New York, and assigned by him to Victor E. 
Mauger, also of New York, 

The printing cylinder is provided with two sets of gripers, 
which are secured to vibrating rods and controlled in their 
motions, by cams or other suitable mechanism, The ordinary 
gripers are made to extend a suitable distance from the rods, 
to hold sheets of a suitable size. The improved gripers fit 
through perforated sleeves mounted upon the rods, or through 
apertures in said rods, and can be adjusted to suit the several 
sizes of papers to be held between them,and clamped by set 
screws or other means. Instead of being adjustable on the 
rods, the gripers may made in sections, so that the outer may 
be moved on the inner. 





aa 3 § 
Improved Can for Nitro-Glycerin, 

JacoB TAyYLor, of Petroleum Center, Pennsylvania, has 
patented an improved can for nitro-glycerin, wherein, it is 
claimed, nitro-glycerin and other explosive compound or ma- 
terial may be safely transported, and whence it can be con- 
veniently removed for use. The invention consists on sus. 
pending the can by elastic bands or springs within an inclos- 
ing case or shell, the spring being so regulated that the can 
will always be kept clear of the shell during the oscillations 
and movements of handling and conveying. The contact of 
the can with any hard substance is thus avoided, and explo- 
sions from such causes consequently prevented. 


The reduction of the public debt during the month of July 
‘was $8,701,976, 
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On the Gaseous and Liquid States of Matter, 


Adiscourse was recently delivered at the Royal Institution, 
London, by Dr. Andrews, on the “ Gaseous and Liquid States 
of Matter,” from which we take the following: 

The liquid state of matter forms a link between the solid 
and gaseous states. This link is, however, often suppressed, 
and the solid passes directly into the gaseous or vaporous 
form. In the intense cold of an arctic winter, hard ice will 
gradually change into transparent vapor without previously 
assuming the form of water. Carbonic acid snow passes rap- 
idly into gas when exposed to the air, and can with difficulty 
be liquified in open tubes. Its boiling point, as Faraday has 
shown, presents the apparent anomaly of being lower in the 
thermometric scale than its melting point, a statement less 
paradoxical than it may at first appear, if we remember that 
water can exist as vapor at temperatures far lower than those 
at which it can exist as liquid. Whether the transition be 
directly from solid to gaseous, or from solid to liquid and 
from liquid to gaseous, a marked change of physical proper- 
ties occurs at each step or break, and heat is absorbed, as was 
proved long ago by Black, without producing elevation of 
temperature. Many solids and liquids will for this reason 
maintain a low temperature, even when surrounded by a 
white hot atmosphere, and the remarkable experiment of 
solidifying Water and even mercury on a red hot plate, finds 
thus an easy explanation. The term spheroidal state, when 
applied to water floating on a cushiion of vapor over a red hot 
plate, is, however, apt to mislead. The water is not here in 
any peculiar state, It is simply water evaporating rapidly at 
a few degrees below its boiling point, and all its properties, 
even those of capillarity, are the properties of ordinary water 
at 96°°5 C. The interesting phenomena exhibited under these 
conditions are due to other causes, and not to any new or 
peculiar state of the liquid itself. The fine researches of 
Dalton upon vapors, and the memorable discovery by Fara- 
day of the liquefaction of gases by pressure alone, finished 
the work which Black had begun. Our knowledge of the 
conditions under which matter passes abruptly from the gas- 
eous to the liquid and from the liquid to the solid state may 
now be regarded as almost complete. 

In 1822 Cagniard de la Tour made some remarkable experi- 
ments, which still bear his name, and which may be regarded 
as the starting point of the investigations which form the 
chief subject of ‘this address. Cagniard de la Tour’s first 
experiments were.made in a small Papin’s digester construct- 
ed from the thick end of a gun barrel, into which he intro- 
duced a little alcohol andalso a small quartz ball, and firmly 
closed the whole. On heating the gun barrel with its con- 
tents over an open fire, and observing from time to time the 
sound produced by the ball when the apparatus was shaken, 
he inferred that after a certain temperature was attained the 
liquid had disappeared. He afterwards succeeded in repeat- 
ing the experiment in glass tubes, and arrived at the follow- 
ing results, An hermetically sealed glass tube, containing 
sufficient alcohol to occupy two fifths of its’ capacity, was 
gradually heated, when the liquid was seen to dilate, and its 
mobility at. the same time to become gradually greater. After 
attaining to nearly twice its original volume, the liquid com- 
pletely disappeared, and was converted into a vapor so trans- 
parent that the tube appeared to be quite empty. On allow- 
ing the tube to cool, a very thick cloud was formed, after 
which the liquid reappeared in its former state. 

“It is singular that in this otherwise accurate description 
Cagniard de la Tour should have overlooked the most remark- 
able phenomenon of all—the moving or flickering striae which 
fill the tube, when, after heating it above the critical point, 
the temperature is quickly lowered. This phenomenon was 
first observed by the lecturer in 1863, when experimenting 
with carbonic acid, and may be admirably seen by heating 
such liquids as ether or sulphurous acid in hermetically 
sealed tubes, of which when cold they occupy about one third 
of the capacity. The appearances exhibited by the ascend- 
ing and descending sheets of matter of unequal density are 
most remarkable, but it is difficult to give an adequate 
description of them in words or even to delineate them. 

“These strie arise from the great changes of density which 
slight variations of temperature or pressure produce when 
liquids are heated in a confined space above the critical point 
already referred to; but they are not formed ‘f the tempera- 
ture and pressure are kept steady. When seen they are 
always a proof that the matter in the tube is homogeneous, 
and that we have not liquid and gas in the presence of one 
another. They are, in short, an extraordinary development 
of the movements observed in ordinary liquids and gases 
when heated from below. The fact that, at a temperature 
0°-2 above its critical point, carbonic acid diminishes to one- 
half its volume from an increase of only 4, of the entire 
pressure, is sufficient to account for the marked characters 
they exhibit. 

“If the temperature be allowed to fall a little below the 
critical point, the formation of cloud shows that we have now 
heterogeneous matter in the tube, minute drops of liquid in 
presence of a gas. From the midst of this cloud, a faint sur- 
face of demarcation appears, constituting the boundary 
between liquid and gas, but at first wholly devoid of curva- 
ture. We must, however, take care not to suppose that a 
cloud necessarily precedes the formation of true liquid, If 
the pressure be sufficiently great, no cloud of any kind will 
form, 
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A VERY cheap varnish must, of necessity, be dear at any 
price, for it is certainly more profitable to give the customer 
a varnish that will wear well, and save one’s self the trouble 
and expense of repainting, thus doing two jobs for the price 
that should be received for but one. 
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Vinous Fermentation. 


The following remarks are extracted from Dussauce’s tre- 
atise on the “ Manufacture of Vinegar,” noticed in our last 
issue : 

Vinous fermentation has been, from the earliest times, 
intrusted to inexperienced hands; it was only towards the 
end of the eighteenth century that chemistry began to explain 
it, and it is to the works of Fabroni, Legentil, Chaptal, Dan- 
dolo, ete., that it owes primarily the improvements it has 
received. In the act of alcoholic fermentation, all the fer- 
ment is not decomposed ; indeed, it requires only 14 part of 
dry ferment to transform 100 parts of sugar into alcohol. 
The carbonic acid gas, which is disengaged, carries with it 
some aqueous alcohol which marks 14’. 

Lavoisier proved, by a direct experiment, that alcohol was 
due to the decomposition of sugar by a ferment. He took :— 

Sugar . . . ‘ . 50.000 kilog. 


Water . ; ‘ P < - 200.000 “ 
Yeast in paste 3.620 “ 
Dry yeast . ‘ 1.3875 “ 


When the fermentation was established, the new products 
were :— 


Water 200.200 kilog. 
Alcohol 250 “ 
Carbonic acid 17.300 “ 
Acetic acid 1225 “ 
Undecomposed sugar 2.008 “ 
Dry yeast . . 0.674 “ 


If all the sugar had been decothposed, there would have 
been about 30 kilogrammes of alcohol. 
M. GayeLussac has obtained from 5) kilogrammes of sugar :— 





Alcohol ‘ ; 51.34 
Carbonic acid ‘ ‘ , ‘ 48.66 
100,00 


Lavoisier thought that, in the vinous fermentation, a por- 
tion of the sugar was oxygenized at the expense of the other ; 
and that one, more hydrogenated, formed alcohol, while the 
other was converted into carbonic acid, which was explained 
as follows: Sugar, like organic substances in general, is 
composed of carbon, hydrogen, and oxygen; in its decompo- 
sition, oxygen forms,with a part of the carbon, carbonic acid, 
and hydrogen, with the remaining carbon, produces alcohol. 

M. Gay-Lussac, in histheory (Ann. de Chimie, vol. XCV.); 
supposes that sugar is composed of 40 parts of carbon, and 
60 of water or its elements; if those weights are changed in 
volumes of each of the constitutive principles of this body, 
we obtain: — 

Vapor of carbon ‘ . : 
Hydrogen. . . 
Oxygen . ° . ° ° 

And we know that analysis has demonstrated that alcohol 


is composed of :-— 


8 vols. 
3 


“ 


“ 


1 vol. of bicarburetted )» Vapor of carbon . 2 vols. 
hydrogen. F perce eg 

1 vol. of vapor of ) Hydrogen . 1 vol. 
water pon 7 4 


From these elements of composition, omitting the weak 
products of the ferment, to consider only the alcohol and the 
carbonic acid, we find, by examining the composition of the 
sugar and that of the alcohol, that to produce that liquor, we 
must take from the sugar one volume of vapor of carbon 
and one volume of oxygen, which, by combining, produce 
one volume of carbonic acid gas, while the combination of 
the hydrogen and the other parts of the constituents of the 
sugar produce alcohol. According to this theory, if we 
reduce the volumes to weight, 100 parts of sugar, decomposed 
by the fermentatiorf, are changed : 

Into alcohol 51.34 
“carbonic acid . ° ‘ 48.66 

Whatever probability there may be in this theory, it yet 
remains to determine what becomes of the nitrogen of the 
ferment, which is not mixed with the carbonic acid, nor is it 
a constituent principle of the white substance which is pre- 
cipitated and is due to the decomposition of the ferment, nor 
of the small quantity of that very soluble substance which is 
found in the alcoholic product; however, it is certain that 
the carbonic acid and alcohol are both formed at the expense 
of the sugar. 

This is a great question to solve. Is air necessary to the 
fermentation? In the affirmative we find a great chemist, 
whose name is the greatest authority. Gay-Lussac squeezed 
into a tube full of mercury, and wel! deprived of air, some 
grains of grapes; the fermentation would not begin until a 
little oxygen had been passed into it. M. de Fontenelle 
announced that, having filled with oil five bottles of 15 
litres each, so as to remove the air adhering to the sides, he 
emptied them and immediately filled them with grape juice, 
covering this with a layer of oil about six inches thick, and 
that, notwithstanding the total privation of air, the fermenta- 
tion began two days after; which would seem to prove that 
the pressure of the air is not an absolute necessity. In the 
above experiment, we believe the fermentation took place on 
account of the air contained in the juice. According to the 
calculations and the theory of M. Gay-Lussac, none of the 
elements of the air enter in the formation of the carbonic 
acid and alcohol, which are entirely due to the sugar. More- 
over, he has himself ascertained that sugar and barley fer- 
mented very well without the contact of air (Ann. de Chimie, 
vol. LXXVL.); it is, therefore, easy to conclude that the quant- 
ity of alcohol ought to be in direct ratio with that of the sac- 
charine matter. 

Like grape juice, the different saccharine vegetable sub- 
stances are susceptible of undergoing the vinous fermenta- 





tion with or without the addition of ferment, provided they 
contain the nitrogenous substances necessary to perform the 








of pear, perry; and the saccharine matter developed in fer- 
mented and roasted barley, beer; honey and molasses, diluted 
with a sufficient quantity of ferment, result in a more or less 
strong alcoholic liquid. 


Propulsion by Steam on Canals, 

Among the large pile of letters on this subject with which 
our readers have favored us, is one from Mr. C. W. Hermgnee, 
of Schuylerville, N. Y., who gives his adherence to che ‘ordi 
nary screw propeller as the only suitable motor; not only on 
the ground of the large proportion of work done to power re- 
quired, but also on account of the small and easily governed 
swell caused by that means of propulsion, He goes on to 
say that the modification of the box shaped boat, which is 
the form of all others adapted for the destruction of the 
canal banks, need not reduce the carrying capacity, nor neces- 
sitate the expense of reconstructing the boat, He suggests a 
false or adjustable bow, so formed as to make the displace- 
ment gradual, and which can be removed from the boat when 
it is passing through locks, He proposes to attach this how 
to the vessel by a hinge so that the bow can be hauled up 
out of the water whenever necessity arises. The ease with 
which the bow can be elevated, and the obvious adaptability 
to boats now in use, are considered by Mr. Hermance as 
points in favor of his device. He claims, moreover, that one 
team of horses can tow a box shaped boat with his attach- 
ment faster than two teams can without it. 

Mr. Hermanee supplements this improvement of the boat's 
bow by boxing the screw to limit its lateral wash, and by 
making an opening, in the bottom of the boat, inclining up- 
wards towards the screw; and states “that the direction 
given to the water, being forced up through the inclined 
space, has a tendency to carry it to the surface without in- 
jury to the canal structure.” He invites criticism of and com- 
ments on his plan. 

Another correspondent, Mr. A. 8. Ellis, of Springfield, 
Vhio, suggests an iron tug, so constructed as to be attachablu 
by means of ropes, to the bow of the boat ; so that the tug will 
form a bow to the vessel, and must be large enough to con- 
tain the engine and the screw propeller, The canal locks 
would need enlargement, if the tug were not detached in 
passing through them, which latter could easily be done, By 
making a close connection between the tug aad the boat, the 
rudder of the boat would be enabled to steer the compound 
vessel. 


How Crude Bubber ts Collected, 
Greytown, Nicaragua, is the principal port for the export of 
‘india rubber on the coast. It is collected by parties of In- 
dians, Caribs, or half cast Creoles, seldom by Europeans, to 
whom the dealers, who are also storekeepers, advance the 
necessary outfit of food, clothing, and appgratus for collect- 
ing rubber, on condition of receiving the whole of the rubber 
collected at a certain rate. The rubber hunters are termed 
Uleros (Ule being the Creole term for rubber). A party of 
Uleros, after a final debauch at Greytown, having expended 
al] their remaining cash, generally make a start in a canoe 
for one of the rivers or streams which abound on the coast, 
and having fixed on a convenient spot for a camp, commence 
operations. The experienced rubber hunter marks out all 
the trees in the neighborhood. The rubber tree is the Castil- 
loa elastica, which grows to a great size, being on an average 
about four feet in diameter, and from twenty to thirty feet to 
the first spring of the branches, From all the trees in the 
almost impenetrable jungle hang numerous trailing parasites, 
lianes, etc., from these, and especially the tough vines, are 
made rude ladders, which are suspended close to the trunks 
of the trees selected, which are now slashed by machetes in 
diagonal cuts from right to left, soas to meet in the middle and 
central channels, which lead into iron gutters driven in below 
and these again into the wooden pails. 
full of the white milk, and are emptied into larger tin pans. 
The milk is next pressed through a sieve, and sabsequently 
coagulated by a judicious application of the juice of a Bejuca 
(an Apocyna?) vine. The coagulated mass is then pressed by 
hand, and finally rolled out on a board with a wooden roller. 
The rubber has now assumed the form of a large pancake, 
nearly two feet in diameter and about a quater of an inch 
thick,on account of which they are termed forti/ias by the 
Uleros; these cakes are hung over the side poles and frame- 
work which supports the rancho, which is erected in the 
woods, and allowed to dry for about a fortnight, when they 
are ready to be packed for delivery to the dealer. 

Why ” Olreles Please the Eye. 

Professor Miller, in a course of lectures in Berlin, offered a 
simple and mechanical explanation of the universal admira- 
tion bestowed on these curves. The eye is moved in its 
socket by six muscles, of which four are respectively employ 
ed to raise, depress, turn to the right, and to the left. The 
other two have an action contrary to one another, and roll 
the eye on its axis, or from the outside downward, and inside 
upward. When an object is presented for inspection, the 
first act is that of circumvision, or going round the boundary 
lines, so as to bring consecutively every individual portion of 
the circumference upon the most delicate and sensitive por- 
tion of the retina. Now, if figures bounded by straight lines 
be presented for inspection, it is obvious that but two or 
three muscles can be called into action; and it is equally evi 
dent that in curves of a circle or ellipse ail must alternately 
be brought into action. The effect then is, that if two only 
be employed, as in rectilinear figures, those two have an un 
due share of labor; and by repeating the experiment fre- 
quently, as we do in childhood, the notion of tedium is instill 
ed, and we form gradually a distaste for straight lines, and 
are led to prefer those curves which supply a more general 
and equable share of work. 





The pails are soon 
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HYDRAULIC BUFFER FOR CHECKING THE RECoIL OF 
HEAVY GUNS. 


The ingenious instrument, the name, of which stands at 
the head of this paper, deserves some notive not only 
account of its utility for its purpose, but as an inter- 
esting method of meeting and overco;ning those violent ef- 
forts of Nature to which she is provoked by explosion, In 
the recoil of a heave gun, We have an example of the great- 
est force which man attempts to control. The inventions of 
Captain Moncrieff, which not long ago formed the subject of 
iin article, seek to utilise this force; other gun carriages led 
it to expend itself as harmlessly as possible. 

The hydraulic buffer accomplishes this latter object in a 
mannér Very ingenious, and affording some interesting illus- 
trations of Naturé’s laws; it also possesses several advantages 
over other methods which have been and are still used. For 
it the public service is indebted to Colonel Clerk, R.A., F.R.S. 
Superintendent of the Royal Carriage Department in Wool- 
wich Arsenal. Before the introduction of the hydraulic buf.- 
fer into the Eaglish service, and in those cases where it is 
uot yet applied, thé method employed to overcome the recoil 
was the friction of iron plates. To the bottom of the gun 
carriage several plates are fixed, which pass between long 
platés placed along the middle 
of the slide or platform of which 
the carriage runs; and the fric- 
tion of their surfaces in contact 
overcomes the force of the recoil, 
and brings the gun and carriage 
toa standstill. The ainount of 
the friction can be regulated by 
the compression given to these 
plates, and requires to be altered 
for the various charges used. 
The compression must be taken 
off to allow the gun to be run 
forward to the fitting position, 
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rapidly. The strength of one man is quite sufficient to push 
in or pull forward the piston of the hydraulic buffer, because 
he does it quietly, “takes his time to do it.” The force of a 
25 tun gun, recoiling from the discharge of 70 lbs. of powder, 
and a 600 1b. shot exhausted itself in doing the same, because 
it does it so quickly. 

In fact, the ease with which the hydraulic buffer permits 
slow motion is one of its disadvantages, and prevents its ap- 
plication to sea service carriages, as it would not keep the car- 
riages from moving as the ship rolled. A modification to obvi- 
ate this difficulty has been proposed, It consists of a solid piston 
(without holes), and the back and front ends of the cylinder 
are connected by a pipe through which the water is driven 
by the recoil, The motion of the water can be stopped alto- 
gether by the stop cock till the gun is fired, and the area of 
the orifice through which the water is to pass can also be re- 
gulated by it. 

The resistance of the water, and consequently the pressure 
on the cylinder from the recoil, is not uniform. It becomes 
greatest at the moment when the air receives its maximum 
compression, before the water attains its highest velocity in 
passing through the holes in the piston, At this point the 
force of the recoil is felt as a severe strain upon the cylinder 





and the platform which holds it. This destructive action of 
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Every preparation was of course made in advance to facilitate 


the operation, and its accomplishment was so successful that. 
the regular trains were expected to run by schedule time on 
the new gage by the following Tuesday. The force of lab- 
orers was distributed in gangs of eight men to each mile of 
road, and there was no cessation of the work from its com- 
mencement until it was completed. Twenty-eight locomo- 
tives and fifty passenger cars, including baggage, mail, ex- 
press, parlor, and sleeping cars, have been reduced to the 
narrow gage, leaving seven hundred cars, of all classes, and 
fifty-four locomotives yet to be changed to the new gage- 
The difference between the old and new gage being fifteem 
inches, both lines of rails had to be moved instead of one only, 
in order to avoid throwing the weight of the trains too much 
upon one side of the track, bridges, etc. It is estimated that 
the entire cost of the change of track and rolling stock gage, 
including incidental expenses, will not be legs than a million 
and a half of dollars. 
—_— 
The Flux Motor of Signor Tommasi. 

The Emperor of Brazil has, according to our English ex- 
changes; been much interested in a new motor invented by- 
Signor Tommasi,which combines the use of the ebb and flow 
of tides with compressed air. 

The power of the flux motor 
consists in the tension and rare- 
‘faction of the air produced, by 
the weight of the water of the 
sea raised by the tide, in a recip- 
ient having two divisions or com 
partments communicating with 
the sea. The compressed air 
scts upon an engine with the 
aame degree of power steam 
does, provided it be at an equal 
tension ; and the rarefied air, by 
permitting the exterior air to 
exercise a pressure proportionate . 





and must be again set up to meet 
the recoil. The hydraulic buffer, 
on the other hand,is always ready HYDRAULIC 
for use, and never needs any adjustment. This is one of its 

advantages, and one which is of special importance in the heat 

and excitement of action. It consists of a cylinder (A B in 

figure) placed in the platform, and lying a'ong its length. In 

the cylinder is a piston pierced with four holes, and the ex- 

tremity of the piston rod is attached to the carriage. When 

the gum and carriage are fun out for firing, the piston is 

moved to the lower end of the cylinder (A) which is filled 

with water, except a small air space exceeding slightly the 

cubic content of the piston rod, so as to allow for the dis. 

placement of the water when the piston is driven to the other 
end of the cylinder. = 

When the gunis fired, and with its carriage begins to re- 
coil, the piston is driven back into the cylinder. The first 
effect of this is to compress the air in the cylinder very vio- 
lently ; then the water begins to run through the four holes in 
the piston ; this motion soon attains a very great velocity ; and 
in imparting this to the water, the force of the recoil is soon 
exhausted. It is spent in transferring the water with great 
rapidity through these orifices from one side of the piston to 
the other. 

This rapidity depends on the ratio of the area of the piston 
to the area of the four holes in it. A very small diminution 
in the area of these orifices would cause the recoil to be 
checked very much sooner; a correspondingly slight increase 
would allow the piston to strike with violence against the end 
of the cylinder. It was found in an experiment with 9 twen- 
ty pounder gun, that when the holes were 0562 of an inch in 
diameter, the recoil extended the whole length of the cylin- 
der, 2 feet 9 inches, and struck violently the end of it; when 
a piston was used with holes 0437 inches in diameter, the re- 
coil was only 1 foot 11 inches, and ended quietly, the same 
charge being used. In another experiment with a twelve 
pounder gun in a beat carriage, the holes in the piston being 
five eighths of an inch in diameter, the recoil was 2 feet 2 
inches; when the diameter of the ho!es was increased by one 
sixteenth of an inch, the recoil was 3 feet 2 inches. The rea- 
son of this is evident from a little consideration; first, every 
addition to the area of the holes diminishes the area of the 
piston, which acts on the water; secondly, the difference of 
the work done by the recoil] is proportional to the difference of 
the squares of the velocities given to the water in passing 
through the orifices in the two cases. 

The proper ratio of the area of the holes to the area of the 
piston is evidently that which will allow the recoil to expend 
its force in nearly, but not quite the whole Jength of the cyl- 
inder. When once this ratio is fixed, it is very remarkable 
that the amount of the charge, or the slope at which the plat- 
form is placed, whether up or down or horizontal, makes 
comparatively little difference in the length of the recoil. 
With a 12 tan (300 pounder) gun, aser-ice charge of 30 lbs. 
of powder gave a recoil of 4 feet 5 inches; with a battering 
charge of 43 lbs. the recoil increased only to 5 feet 1 inch, 
If the charge be heavy, or if the slope favors the recoil, the 
carriage will not go much further back than if these condi- 
tions are reversed. But it will do so more rapidly. The 
space travelled over is not much greater with the violent 
recoil, but it ie done in a shorter time. It is also worthy of 
notice that quick burning powder, such as the rifled large 
grain, does not give so long a recoil as the slow burning ones, 
such as the.pebble and pellet powders, although it acts much 
more violently on the gun; the reason is that the recoil is 
more rapid. Few machines give so striking an illustration of 
how important an element is time in work to be done, and 





BUFFER FOR CHECKING THE RECOIL OF HEAVY GUNS. 


motor is essentially composed : First, of a reservoir, by which. 
the power is produced, which is to the flux motors what the: 


the recoil of heavy guns not only upon platforms, pivots, and 
racers, but also upon the foundations on which they rest, is 
one of the great difficulties with which modern military en- 
gineering has to grapple. To remedy this disadvantage by 
causing the recoil to meet with a gradually increasing resist- 
ance,so that its force may be felt as a continuous pressure, 
and not at any point as a shock or blow, the following very 
ingenious arrangement was proposed by Mr. H. Butter, 
Chief Constructor in the Royal Carriage Department. It con- 
sists in placing, along the length of the cylinder and through 
the holes in the piston, four tapering rods, the largest extrem- 
ities of them being at the rear end of the cylinder, and being 
of such a size as there to fill completely the piston holes. 
These orifices and also the whole cylinder must be larger 
than when the rods are not employed. The effect. in this 
case is that, asthe area for the water to flow through the 
piston is continually diminishing as the holes get further 
along the rods, the force of the recoil has to impart a contin- 
ually increasing velocity to the water, and is at no point felt 
as a shock or blow. The resistance, slight at first, gradually 
increases throughout the recoil, ani. so exhausts its force not 
at any one point, but throughout the whole of its course. 

It has been suggested, aud it is a consummation most de- 
voutly to be wished, that the hydraulic buffer might be appli 
ed to railway trains so as to take away the destructive effects 
of a collision. A train‘of carriages separated by hydraulic buf- 
fers would, if suddenly stopped at a high spted, simply close 
up, the piston being driven in, and the force of the collision 
would exhaust itself in the motion given to the water in the 
cylinders. Some practical difficulties stand in the use of this 
application of the invention; principally, that the length of 
the piston rods would incopveniently increase the length of 
the train. But there are none which might not be overcome 
by a little ingenuity ; and the great importance of the object 
to be gained makes the neglect of any promising means to 
attain it highly culpable. However, slowness in taking up 
new ideas (especially if they do not immediately add to divi- 
dends,) is not altogether a peculiarity of Government depart- 
ments. 

A very interesting pamphlet on this subject has been vub- 
lished by Colonel Clerk, in which Mr. Butter shows the work 
done in the hydraulic buffer, by comparing it with the mo- 
mentum of a similar weight of water falling through such a 
hight as togive it the same velocity as that with which it 
passes through the holes in the piston. By this ingenious 
comparison he ascertained that a locomotive . engine, weigh- 
ing 50 tons, and moving at the rate of 30 miles an hour- 
would be brought to rest in the space of six feet by two hy- 
draulic buffers of 12 inches diameter. “There are,” Colonel 
Clerk remarks, ‘‘ two important problems to be worked out 
by the railway authorities ;—(1) to have no railway collisions; 
(2) if they must sometimes occur, to render them as harmless 
as possible ;” and it is with the second that he deals. Tho 
plan which has been so successful in meeting the violence of 
exploding gunpowder, should at least, have a trial in a case 
of far greater importance—security to life in railway col- 
lisions. ‘To refuse this, on account of a few difficulties or in- 
conveniences, seems a sin against Nature herself. 

+> 
A Great Railroad Feat. 

On Sunday morning, July 23d, between daylight and eleven 
o'clock, says the National Car Builder, the gage of the Ohio 
end Mississippi Railroad track, for a distance of 340 miles, was 
changed from six feet to four feet nine inches. This is, with- 
out exception, the greatest feat of the kind ever attempted. 











how much force is to be increased if anything is done more 





to its rarefaction, enables it also,. 
in its turn, to act with an equal! 
degree of power. The flux: 


boiler and its accessories are to steam engines. Second, of m 
motive apparatus, constructed, with some slight modifica- 
tions on the principal of astationary steam engine. Should 
a company undertake the expenses of instalment, and let 
out to manufacturers the motive force, at so much the cubie 
meter, in the same way as is done with gas, the manufac- 
turers would be saved the enormous expense of boilers, which 
have to be renewed every ten years, the insurance premium, 
both against fire and explosions, the wages of the mechanics 
and stokers,and the cost of coal,which wil necessarily become 
dearer in proportion as the mines béeome exhausted; and 
they will have to pay only for the motive force of which 
they have made effective use. The motive force of the 
flux motor may be applied to all kinds of industry, even to 
those where, on account of the inflammable nature of the 
substance to be worked, it is impossible to use steam. It is 
not affected by atmospheric variations, such as arise from de- 
crease of water in rivers and waterfalls, and, moreover, it 
can never fail in its effects. 

The idea of using the water force developed by the rise and 
fall of tide water, is quite old, and various forms of tidal 
machinery have been devised. It is common along the At- 
lantic coasts to place gates, across the mouths of inlets, which 
open on the rise of the tide, but close onthe ebb. The hight 
of water thus obtained is then used to drive mill wheels in. 
the usual manner. 





Spindles for Teeuvahateies. 

Mr. ALBERT Morton, of Salmon Falls village, NEL, has 
made an improvement in loom-shuttles, which consists.in the: 
application to the spindle of the shuttle ofaleverin sucha 
manner that, when the cop or tube is applied to the. spindle, it 
causes the cam or lever to engage it in the interior near the: base 
in a manner to insure the holding of the cop or tube till all the 
yarn is properly delivered, and prevent the escape of any 
except in the regular course. A long slot is made through 
the spindle between the heel and point, nearly its whole 
length. A long flat lever of steel or other suitable metal, is 
fitted in the slot and pivoted at a point located at about one 
third of the length of the lever from the end next the heel 
of the spindle, and so formed that near both ends it will rise 
above the upper surface of the spindle. At the end next the 
heel of the spindle the part so rising is preferably notched 
or serrated, but not necessarily, for it will answer well with- 
out. The spindle and lever are so arranged as to size, rela- 
tively to the cop or tube to be put on, that the end of the lever 
next to the point of the spindle will be forced down sufficiently 
to raise the other end up to press hard against the wall of 
the hole through the bobbin or cop, and hold it from slipping 
off when the yarn becomes slack, when nearly all drawn off, 
so that the friction is not sufficient to hold it. The lever 
is also so arranged with the spindle that the weight of the 
longer arm throws the shorter arm up when the yarn is un- 
wound from the part of the spindle along the long arm, with 
sufficient power to retain the yarn. Two or more of these 
levers or cams may be used, if preferred. This improved 
cop retainer may be applied as well to the spindles of spool- 
ers and other machines. 


oe 
Currine Guiass.—Are any of the numerous inquirers who 
ask us for simple methods of cutting glass aware that this 
can be done with a strong pair of scissors, if the cutting be 
done under water? The edges of the glass can easily be 
trimmed afterwards by rubbing on a stone. 
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‘HE EAST LONDON MUSEUM OF SCIENCE AND ART. 


LANL 





One of the conditions upon which the English Government 

agreed to appropriate money for this institution, was a free- 
hold site, and this, through the exertions of Sir Antonio 
Brady, the Rev. Septimus Hansard, and others (the Corpora- 
tion of London and the Fishmongers’ Company being among 
the subscribers), was obtained in Bethnal Green; the title 
deeds being presented to the Government by a deputation in 
February, 1859. On this oceasion the deputation repeated 
the views of the promoters as to the nature of the museum 
which they wished to 
secure forthe East End 
of London; their lead- 
ing idea rightly being 
that it should be edu- 
cational, in the strict- 
est and widest sense ef 
the term. All the sub- 
scriptions had been 
asked for and given 
with that understand- 
ing; and in making 
ever the land to the 
Government, the sub- 
scribers pressed these 
views on the consider- 
ation of the Govern- 
ment. As regards the 
study of art, they felt 
this to be a matter 
deeply affecting the 
trade and commerce of 
the country, and urged 
it as one of imperial 
necessity. What they 
desired was that the 
museum should be 
made subservient to 
technical education 
generally, and prove 
not only a blessing to 
the million at the East 
End, but a model edu- 
cational institution for 
all provincial cities and 
centers of manufac- 
tures to imitate. Earl 
de Grey and Ripon, as 
President of the Coun- 
cil, in accepting the 
decds, made it under- 
stood, that the museum 
is not alocal but a 
national institution ; 
that it will form, as it 
were, an outwork of 
the South Kensington 
establishment,and will 
be dealt with upon the 
principles on which 
the Committee of Coun- 
cil act with respect to 
the South Kensington 
Museum. 

The site is a good 
one, some 4} acres in 
extent, in the midst of 
a dense population, 
and thereon the build- 
ing is being erected. 
The main body of it, 
about 185 feet long, 
and 730 feet wide, is 
now approaching com- 
pletion. It has been 
built under the direc- 
tion of Lieut. Colonel 
Scott ; Mr. James Wild, 
architect, mainly as- 
sisting in the dgsign. 
The building is wholly 
of brick, molded where 
necessary, and the ar- 
rangement of the front 
marks the tripartite 
plan. Within there are 
galleries m the two 
side divisions and at 
the end, lighted from 
the top. The central 
portion will have a 
mosaic pavement,made 
by the convicts at Woking and elsewhere. 

Our illustration shows the complete design as proposed, 
with library on one side, refreshment room and house on the 
other, with corridors leading to the road ; but, it is stated, that 
the Treasury has just now determined not to erect these—at 
any rate, at present, the amount granted, £20,000, being 
nearly expended; absolutely necessary accommodation for 
attendants and so forth, is therefore to be provided in the 
basement of the main building. 

or 

ZANZIBAR gum is the most valuable for varnish making. 
Benguela gum stands next in value, and an inferior gum is 
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cientific American. 


WHAT IS STEEL ! 





The following is an abstract of a paper read at a meeting 
of the London Association of Foremen Engineers. 

Steel is merely iron steeled or hardened, by being chemi- 
eally impregnated with carbon, silicon, titanium,orany of 
those elements which possess more or less the hardening 
property ; chemically impregnated, as the iron does not lose 
its special qualities, which it would do if the two elements 
were proportionately and chemically combined so as to form 
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a new compound substance, There is, of course, a definite 
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proportion of tbe chemically impregnating element, which 
confers the greatest amount of steeling or hardening proper- 
ty, entitling it so far to be called pre-eminently steel iron, or 
simply steel, variations from which proportion cause the metal 
to vary in respect of this property of hardness. According 
to this view we may regard ordinary cast iron as impregnated 
with too much, and wrought iron with too little, carbon, in 
both cases falling short of its strongest form, steel; or cast 
iron is a mixture of antagonistic steel and wrought iron, 
which is a very mild form of steel. Thus iron, which, in its 
pure, simple state, is comparatively soft, is chemically toned 
by carbon, silicon, or any one of the other elements used in 


forming steel. This toning may be underdgne or overdone, 
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or the different tonics may be all mixed up together, and to 
modify or neutralize each other's tonic influence. The same 
toning or hardening influence is to be found in the vegetable 
world, where we find silicon toning the strength of plants, as, 
for instance, in the straw of cereals, which is more or less 
stiff and hard, in proportion to the prevalence of silicions 
constituents in the soil on which it is grown; the length as 
well as the quality of the straw being influenced thereby, 
The Bessemer process demonstrates distinctly the fact that 
there is no definite boundary between the three forms; that 
the percentage of carbon can be very gradually decreased 
from 1°25 per cent to a 
percentage scarcely ap- 
preciable in practical 
analysis, without alter. 
ing the essential prop- 
erties of the steel, ex- 
cept in lessening the 
degree of hardness. As 
the greater the percent- 
age of carbon, up to a 
certain point, the hard- 
Hib er is the metal; so the 
ii substitution of a harder 
impregnating element 
may be expected to pro. 
duce a still . stronger 
quality of steel, as, for 
example, with silicon; 
or the substitution of a 
softer impregnating el.- 
ement may be expected 
to produce a weaker 
quality, as with phos 
phorus ; and this really 
seems to be the case, 
Carbon steel, however, 
is the kind in general 
use, and the only one 
whose qualities have 
been subjected to prac- 
tical investigation, It 
is not only the propor- 
tionate amount of the 
carbon with which it 
may be impregnated 
that determines the 
hardness of the steel; 
for the same metal can 
be tempered, or have 
its hardness moderated. 
Crystallization plays 
& necessary part in im- 
parting the steeling or 
hardening property. 
This is obvious in the 
practice of hardening 
steel by plunging it 
suddenly into cold wa- 
ter, by which it can be 
rendered so hard as to 
be capable of scratch. 
ing glass. So also, on 
the other hand, an ex- 
treme degree of hard- 
ness may be reduced to 
almost any degree of 
softness by heating the 
steel, All the grada- 
tions are beautifully 
marked on the bright 
steel in deepening rain- 
bow tints, guiding the 
manipulator py visible 
; signs as to the relaxing 
| temper of the metal. 
The first tinge of yel- 
low indicates that the 
steel has barely begun 
to soften, though it has 
materially increased in 
toughness. As the yel- 
low deepens towards 
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orange, the color indi- 
+ cates the degree of tem- 
per requi for such 


articles as razors, pen 
knives, and tools for 
) turning, planing, chip- 

i“ ping, and boring. 

As the orange deep 

ens, the color indicates 

a temper suitable for 

joiners’ edge tools and table cutlery. When the changing 

color runs into blue, a temper is indicated that fits the metal 

for springs, and when it has completed the revolution and 

arrived at the color from which it started the metal has be- 
come nearly as soft as before it was hardened, 

It is pretty evident that the relaxing temper of the metal Is 
associated with a chemical action of the heat on the crystal. 
line molecules of the iron. This action is, as yet, not very 
well understood. It depends not only on the nature of the 
crystallization of the iron, but probably also on the determin 
ation of the axial direction in which the crystals are formed. 
Only the finest iron is used in making the good steel, and 
the purer the iron the larger the crystals, but the quality of 
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the steel depends also greatly on the amount of carbon, and 
the chemical admixture of a foreign element reduces the size 





of the crystals. 
The finer the steel the closer will be the grain of the frac- 


ture. This brings us to another phase of the question, what 
is steel? It may come before us in another form, How can 
steel be identified? How can its varying qualities be dis- 
tinguished? This is the practical bearing of the question 
for those who have to realize it by inspection, and on correct- 
ness depend very important consequences. Supposing a 
piece of steel-to be submitted for inspection, how can we test 
its character? If it be a steel rail it ought to contain one half 
per cent. of carbon. Ifit be a mild steel casting, it ought to 
contain about three quariers per cent., and if it be a piece of 
hard cutlery about a quarter to one-half per cent. 

Of course the most ‘correct estimate would be formed by 
analyzing the steel chemically, but that cannot be resorted 
to in the rapid turn-out of a factory, to any great extent. 
The nearest practical approximation to this is to dissolve a 
small piece of the steel in an acid, when the differing shades 
of brown will indicate the inherent proportions of carbon. 
Steel may also be tested as to its proportionate quantity of 
carbon by ascertaining its specific gravity, as the greater the 
proportion of carbon the less dense will it be found to be. 
The readiest method of testing the quality of steel is by ex- 
amination of the fracture in a microscope. This requires con- 
siderable experience and a very powerful instrument. The 
unassisted eye may make a tolerable guess, but the result 
cannot be relied upon. Not so, however, where its power is 
multiplied by the powerful lens ofa microscope. The crystals 
are found then to be octahedral, presenting the form ofa dou- 
ble pyramid, joined base to base. As the carbon decreases the 
pyramids become flatter, from the cubical form in cast iron 
down to the flattened form in wrought iron, which confers 
upon it greater capacity of being welded, and thus producing 
fiber. Between these extremes may be found a graduated 
series of pyramidal forms more or less elevated, according to 
the quality of the metal. If the steel shows under the micro- 
scope a regular and parallel crystallization (which may be 
pretty accurately ascertained if the fractured metal be held 
against the light), flashing back to the eye an uniform luster, 
like evenly serried needle points, the steel isof good quality. 
In proportion as it departs from this standard and shows 
groups of crystals whose diskal directions are not parallel, 
causing the needle like fragments of crystals to reflect a lus- 
ter, patched here and there with shade, imparting to one por- 
tion a bright silvery tone, and to another a dark grey one, 
the metal is of inferior quality or make. Fineness and par- 
allelism of grain can be produced by repeated melting, heat- 
ing, or hammering, when cold or at a dull red heat. Cold 
hammering has the effect of producing an extremely fine 
grain. 

A more correct estimate of what steel really is has had the 
effect of materially shortening the process of manufacture. 
The material itself has been made for upwards of 2,000 years, 
but only now, in the latter part of this wonderful century, 
has its manufacture been developed so as to show its capa- 
bilities. 








Correspondence. 
The Editors are not responsible for the opinions expressed by their Cor- 
respondents, 
Compound Engines---Mr. Emery’s Reply. 
To the Editor of the Scientific American : 

I have but just found leisure to pen a reply to the pointed, 
but courteous, editorial inquiries contained in the SCIENTIFIC 
AMERICAN of June 3, and relating toa paper I had previously 
read on the subject of compound engines. 

The communication to which your article refers, namely, 
that of Mr. Harrison in the previous number of May 27, is a 
valuable one, as it acquaints your readers with facts difficult 
to obtain ; and the example of Mr. Harrison in publishing his 
observations might be followed with advantage by many of 
your readers, Allow me, however, to take up the discussion 
of the facts where he leaves it, to do which, understandingly, 
and avoid repetition, | must request your readers to again 
examine the numbers of your paper of the dates above men- 
tioned. 

Mr. Harrison concludes, from calculations founded on the 
indicator diagrams, that if the steam supplied to the two cyl- 
inders of the “ Magellan” had been used in the smaller of 
the two, and exhausted directly to the condenser, the addi- 
tion of the large cylinder would have produced a gain of 19 
per cent in power after deducting the estimated loss by ad- 
ditional friction. 

This is doubtless true, but is foreign to the subject ; for, let 
us suppose the steam to be used only in the larger cylinder, 
with the same initial pressure and measure of expansion as 
in the two cylinders. From the diagrams we find that 
the mean initial pressure was 47 pounds, and that the steam 
was expanded 1°29 times by wire: drawing, and 2°2 times by 
the eut off on the small cylinder; also, that this expanded 
steam was again expanded 2°57 times by the difference in 

volume of the two cylinders, so the total expansion was 
1/29 X 2°2 X 2°57==7'29 times. [It will be observed, however, 
that the terminal pressure is lower than is due to the meas- 
ure of expansion]. _ 

Now, if the steam used were let directly into the large 
cylinder and expanded 7°29 times, the mean total pressure by 
the usual rules would be 253 pounds, and deducting 43 
pounds as ample for back and friction pressures, the remain- 
irg pressure, namely, 21 lbs.,would be effective, and the power 
21 x 7224 x 7°50 x 56 

333000 a 








would be (using Mr. Harrison’s figures) 


19308 horse power, or (1930°8—16598=) 271 horse power 
greater with the single cylinder than when both were used, 
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This difference would, however, in practice, be much less 
as, with similar valve gear, the diagrams would be similarly 
rounded and modified in both cases, and the only difference 
would be that due to the loss of pressure required to transfer 
the steam from one cylinder to the other, or roughly about 
75 horse power by the diagrams shown. 

This review exemplifies the statement in my paper that 
“ there is no gain in power by the addition of the small high 
pressure cylinder of the compound engine, for the effective 
pressure upon its piston is only the difference between that 
of the entering steam and that admitted to the second cylin- 
der. There is, in fact, a little power lost in transferring the 
steam from one cylinder to the other.” This loss in the 
case of the “ Magellan” was about 75 horse power, or 44 per 
cent of the net power exerted. 

The indicator has heretofore been considered a faithful 
guide, but in this case it shows a loss of 4} per cent against 
the compound engine when, in fact, such engine was actual- 
ly saving fully one third the fuel as compared with the per- 
formances of other engines. 

I do not think I can explain what I consider the true rea- 
sons of the economy of, the compound engine in fewer words 
than in the paper you have referred to, and I trust you will 
consider the subject of sufficient importance to publish such 
paper in full in your journal. 

In reply to the question asked in yours of June 3, I will 
say, first, that the glass and iron cylinders experimented with 
were both carefully felted to eliminate all condensation due 
to external refrigeration, and both cylinders being of the 
same size, and operated in precisely the same way, there 
could be no possible difference in the work done except that 
caused by the different quantities of steam in motion on ac- 
count of the internal changes of temperature. 

Again, it is true that the heat abstracted from the cylinder 
during the steam stroke is utilized as work in the expanding 
steam, but the heat thus withdrawn from the metal is re- 
turned thereto by the condensation of the entering steam at 
the beginning of the next stroke; and this ccndensed water, 
together with that resulting from the work done, is what is 
partially evaporated during the expansive portion of the 
stroke, but is more completely evaporated at the moment of 
the exhaust and throughout the return stroke, when all the 
heat abstracted from the metal to produce such evaporation 
is, of course, entirely wasted. 

Again, a steam jacket produces economy because it evapor- 
ates the water from the interior surfaces as fast as it de- 
posits, and therefore no water is left to be boiled by actual 
contact when the exhaust takes place. The losses by radia- 
tion at the moment of exhaust will still obtain, however, 
when the expansion is carried so far that more water is sus- 
pended in the steam inside the cylinder than the jacket can 
evaporate during the expansive stroke. 

All discussions on the subject of the compound engine are 
really unnecessary, as the results obtained with the better 
examples of this class of engine show them to have remark- 
able superiority, and of this fact I trust ere long to convince 





you, Mr. Editor, with some compound engines of my design. 





New York city. Cas, E, EMERY. 
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Mr. Paine and his Detractors, 
To the Editor of the Scientific American : 

The great inventor, whose engine was so long in operation 
at Newark, N. J., whose achievements have satisfied so many 
of our greatest scientists, and for whom still greater suc- 
cesses are waiting in the future, has suffered the usual fate 
of the pioneer of invention, namely, detraction and calumny. 
Mr. Rowland more than hinta at a surreptitious connection 
between the Paine motor and a steam engine in the same 
building. I think this insinuation is unworthy of a scientific 
investigator, and it is not to be wondered at that Mr. Paine 
has passed it by, no doubt thinking it beneath his notice. 

Dr. Vander Weyde, another scoffer, has demonstrated that 
all Mr. Paine’s results amount to the discovery of the perpet- 
ual motion; and although the Dr. intended to show a 
reductio ad absurdam, Mr. Paine’s disciples will consider that 
Mr. Paine has as much right as anybody else to solve the tre- 
mendous problem of building a machine that shall create 
more power than is required to drive it. Now, while your 
readers are engrossed in the controversy, and are straining 
their attention to the coming demonstration, the newly dis- 
covered force of psychic power comes upon us. May not this 
agency have something to do with the motion of Mr. Paine’s 
apparatus? 

Even Mr. Paine’s warmest admirers, knowing how logically 
and systematically all his experiments and reasonings are 
pursued, may hesitate to claim for him the honor of inventing 
the perpetual motion; indeed,with characteristic modesty, he 
himself deprecates the idea, But then the question arises, 
how is the mechanism operated? “How,” as the boys say, 
“does the thing work?” Iam driven to the conclusion that 
Mr. Paine, perhaps unconsciously, is the real discoverer of the 
psychic force, and that the results, the remarkability of which 
no one can deny, are to be credited to the mental power, 
courage, and indomitable wili of the great inventor of New- 
ark, I am strengthened in this belief by the visible fact that 
Mr. Paine’s power augmentor (for that is the proper name for 
his invention) must be driven by some such agency. Mr. 
Home does more with a slight touch of his finger tips than 
strong men can do with the whole strength of the muscles. 
And a similar phenomenon must cause the motion of the 
Newark engine, whose running powers are otherwise inexpli- 
cable, and which must have considerably startled Mr. Paine 
when the machine first ran away at an unexpected pace. 

The unfortunate persons called spiritualists are now about 
to receive the reward of their patience and long suffering. 





They have been taunted with the uselessness of their mani- 
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festations, and asked,if it be possible that spiritual power can 
find no better employmgnt than turning hats and upsetting 
tables. These sneers will now cease, as a direct mechanical 
force, available for all purposes, has been demonstrated by 
Mr. Home, in the presence of witnesses of acknowledged hon- 
esty as well as intelligence, to exist in the mind of a highly 
gifted spiritualistic medium. If Mr. Paine’s motor be the 
great want of the future, the apparatus that shall allow us to 
utilize, to direct, and to govern this omnipresent power, he 
will have obtained a reward for the years of patient investi- 
gation he has devoted to Hiis invention. A far greater renown 
than that of discovering the self-moving machine will be his ; 
and the sarcasms of all Vander Weydes, Rowlands, Smiths, 
and other extraneous and superfluous persons, will be 
silenced for ever. B. D. 
Jersey city. 
a 
Paine’s Electro-Motor. 

To the Editor of the Scientific American: 

Ihave read with a great deal of interest the articles in 
your paper on Mr. Paine’s electro-motor, and rather impa- 
tiently await the settlement of the whole question by the 
production, on the part of Mr, Paine, of a machine actually 
performing the work he claims, for it, or its partial settle- 
ment by his failure to do g0,,I say partial settlement, for it 
seems to me that the question, whether such a machine as he 
claims to have knowledge of is or is not among the possibili- 
ties, would still press for solution, even should he totally 
fail to produce it. In the absence of a machine doing the 
work, the controversy must remain unsettled just so long as 
one palpable fact obstinately persists in existing. Allow me 
to explain by giving an example: 

Place an electromagnet in the circuit of a current just suf- 
ficient to suspend, say, ten pounds in actual contact. Now 
break the circuit, and complete it again by placing in it 
another magnet precisely like the first, and either the current 
will suspend twenty pounds with no increase, or with only a 
very trifling increase. I know of no analogous fact outside 
of the phenomenon of magnetism. It is like getting one hun- 
dred horse power out of a fifty horse power engine by throw- 
ing an extra shovelful of coal in the furnace. It is like mak- 
ing a water wheel which operates a fifty horse power mill 
operate two such mills by throwing an extra bucketful of 
water into the mill dam. It is like a man who could resist 
the pull of an equally strong man being able to resist the 
pull of two such men by eating an oyster. The theory of 
the conservation of force is much talked of, and I have a 
profound respect for that theory, and for the processes of 
critical investigaiion which have been employed to produce 
it. But that theory is in no way interfered with in the elec- 
tromagnetic phenomenon, unless it is insisted that the elec- 
tric current produces the magnetic force, in which case the 
theory of the conservation of force would be overthrown. 
My mind can make nothing else out of it. If the electric 
current is the cause of the magnetic force, if it is changed 
into it by any imaginable process, then the facts in the case 
disprove the the theory. But it is a gratuitous assumption 
to insist upon any such transformation. Why may not the 
force or forces of magnetism always exist in the bar of soft 
iron, totally independent of the eleetric current, but in a state 
of equilibrium which that current disturbs? and while so dis- 
turbed, force be manifested which overcomes other forces, 
gravitation for instanc-, and which can be used for mechani- 
cal effect? The magnetic force in such bar of soft iron might 
be aptly. likened to a train of loaded cars on an inclined road, 
with a stone resting on the track and blocking one of the 
wheels, and which stone had a tendency to always get under 
the wheel and stop the train unless forcibly prevented. Now 
the electric current knocks out that stone, and the train 
moves with a force entirely disproportioned to that which 
was required to move the “scotch,” and it keeps moving as 
long as the stone is held out. If we now suppose an indefi 
nitely long track, the breaking of the current merely stops 
the train, If we suppose a limited track, and the current be 
broken when the train had reached the lower end, then not 
only is the train stopped, but returned by great Nature to its 
starting point, ready to perform once again its work. It is 
like an infant pulling the “ trigger” of a cannon, with Nature 
to replace the load. If the character of the magnetic force 
be ever understood, there may be known the breservoir from 
which its vitality is replenished. Whetl@r there be such 
reservoir is now hidden in impenetrable darkness; at least, 
so it seems to me. 

Iam totally unacquainted with Mr. Paine; he may be a 
perfect charlatan, so far as I know; but is not the above men- 
tioned fact of electromagnetism basis enough to sustain his 
wildest assertions? A very little reflection will show that 
this force makes possible a practically unlimited and costless 
mechanical power, so far as the destruction of values is con- 
cerned, in obtaining the initial current of electricity. Whe- 
ther it is or is not a perpetual motion has nothing to do with 
it, so far as I can see, and the conservation of force is in no 
way disturbed by it, in our present condition of ignorance. 
To obtain millions of foot pounds from the consumption of 
grains of zinc may be Utopian, but in this case the foot pounds 
are obtained from the magnetic force. The grains of zinc 
pull the trigger, whlle Nature tends to the reloading. 

Ionce heard Professor Smith, of the University of Vir- 
ginia declare—and he performed an experiment before my 
eyes to prove it—that a small block of platinum, the densest 
of metals, had the power of stowing away within its own 
body, while under the influence of the electric current, 2 
prodigious quantity of hydrogen gas,a qnantity so great that 
no known mechanical force could succeed in compressing it 
into an equally small compass, This metal, he declared, 
seized the hydrogen and forcibly stowed it away within the 
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capacious recesses of its own body by a molecular energy of 
which we had very little conception. This may be somewhat 
akin to the magnetic action; but whether it is or not, I am 
waiting for some mechanical expert to convert this immense 
energy into available mechanical force. That the force is 
there, the plainest facts unmistakeably indicate, and some 
Watt, Fulton, or Morge will in time seize the thread which 
will lead out of the labyrinth into light ; and when he appears, 
we will all help him go into glory. J. LANCASTER, 
Baltimore, Md. 
oe 
Steam Boiler Explosions, 
To’ the Editor of the Scientific American : 


Allow me to ask you: Is it not lamentable to see how little 
is known, by men who call themselves expert engineers, of 
men who claim to have had many years experience in the 
management of steam boilers? And to hear their various 
opinions, and see how ignorance holds its sway amongst the 
majority of those who are entrusted with the care of steam 
boilers ? 

I have no pet theory—electric, gaseous, or expansion—to 
discuss, nor do I expect totell you anything about boilers or 
the generation of steam, that you do not already understand 

fully; but if you will allow me to address a few remarks 
through the medium of my favorite paper, the ScrENTIFIC 
AMBRICAN, to the owners of boilers and the men who have 
charge of them, I may be able to set some of them to think- 
ing, and from thinking to acting, and thereby prevent the 
loss of some lives as well as property. ' 

All men who have anything to do with boilers should 
know that there is no piece of machinery or article of manu- 

facture that affords facilities for cheating equal to a steam 
boiler; and if there be no design or intention to cheat on the 
part of the manufacturer of the iron, or of the boiler, if they 
neglect to exercise a most rigid supervision over their work- 
men, the boiler may go to the purchaser, having serious de- 
fects which will escape the scrutiny of persons who are well 
informed, even in regard to the construction of boilers. Then 
there are men who will agree to make boilers at prices which 
prevent them from using good materials, or having good 
work done on them. And there are many who call them- 
selves good boiler makers, who do not know when a boiler 
is well made; and iam sorry to say there are many more 
who do not care whether the boiler is well made or not, so 
long as they get their pay. The malpractice of caulkers, 
riveters, etc., has frequently been commented upon in your 
columns, and I need not say anything on that subject. The 
stronger a boiler is, the better it will resist the sudden strains 
it will be subjected to every day it is used. But it will not 
do to depend on the strength of the boiler as a safeguard 
against explosion, for the strongest of boilers may be ex- 
ploded, and the stronger they are the more violent the explo- 
sion will be, if one should occur. I presume most engineers 
who know anything, knowthat water isa very poor conduc- 
tor of heat. I know of several kinds of boilers from which 
you may draw water cool enough to wash your hands in, sev- 
eral hours after the fire has been applied and the engine 
running. Does this not prove that water can only be heated 
by being brought in contact with the hot parts of the boiler, 
and that motion or circulation is necessary to enable the 
water to carry away the heat from the heating surfaces of 
the boiler? 

Messrs. Engineers, have you not frequently observed a 
heavy thumping and jarring in your boilers when you first 
start the fires? Have you not seen large and heavy boilers 
made to vibrate at such times, so that everything about them 
shook as if shaken by an earthquake? If you have witnessed 
this phenomenon, did it make you think any, or did you 
try to inquire into the cause of it? And, gentlenten, do 
you not know that all of the violent explosions take place in 
boilers which have had all the outlets for steam closed for a 
greater or less length of time, and the water having been 
brought to a perfect state of rest, and then, not until the en- 
gine had been started,or the pump put in action or the 
safety valve began to play? Have you even thought of this? 
Have you ever asked if the boiler gave way from excess of 
pressure gradually produced? Why did it not go when the 
strain was at its maximum, which any one would naturally 
think was just prior to any steam being let off? Suppose, for 
instance, that you put a bar of iron in a testing machine, and 
work the pump until you have a strain of 70,000 Ibs. to the 
square inch of section; then let the pump down until you 
have reduced the strain to 65,000 Ibs., would you not be very 
much surprised to see the iron break at that stage of the ex- 
periment? Yet it seems that boilers do explode after being 
relieved of part of the steam they had safely resisted a few 
seconds before. And have we not abundance of proof that 
many boilers have exploded with a full supply of water in 
them? Is it not a positive fact that the more water there is 
in a boiler, when brought toa state of rest, the more liable it 
is to explode, and the greater the destruction will be if it does 
explode? For, are you not aware that when there is no steam 
escaping or being drawn from the boiler, that there is no 
ebullition within the boiler? That the water is perfectly calm 
and still, no matter how hot your fire is? And do you not 
know that water will not remain in contact with iron when 
the temperature is 400 degrees Fahr. or even less? If 
you have made yourselves familiar with these facts, has the 
remedy not suggested itself? A great deal has been éaid 
about the engineer—I presume I must call him by that name 
—of the Westfield carrying 27 Ibs. instead of 25 Ibs. steam, 
and a great many people are satisfied that was the cause of 
the explosion; but it was not the cause. I will take charge 
of a boiler in the precise condition that boiler was in one 
hour before it exploded, and run it five days or five weeks, 
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the Westfield was not exploded on account of there being a 
scarcity of water, nor by an over pressure of steam gradually 
increased from the pressure indicated by the gage when 
the boat came into the dock; but it gave way under an in- 
stantaneous pressure, the extent of which no man can cal- 
culate, but.we may guess at it, after seeing the fragments of 
iron and staunch timbers which were torn to pieces, and by 
carefully considering the immense weight of matter that was 
suddenly put in violent motion. There is a class of men— 
and their name is legion—who still persist in the belief that 
boiler explosions are caused by some mysterious agency. If 
any such wish to be enlightened as to what that mysterious 
power is, let them fu:nish me with two boilers similar to that 
on the Westfield. And with fire and water only I will ex- 
plode one and burst the other, The one I will cause to ex- 
plode shall have three cocks of solid water, and shall explode 
with as much violence as the one on the Westfield did; 
while the other shall have less water and shall merely burst 
without moving one foot from where it is placed. And if 
they are not satisfied with one experiment, I will repeat it 
as many times as they wish, Let all persons owning or hav- 
ing the care of boilers see that the water does not stand still 
more than one minute or two at the most, while there is any 
fire about them, and I will guarantee they will have no 
violent explosions, Knowing the safety valve to bein good 
order and the gage to be true, does not insure safety. But 
keep the water in motion, either by lifting the safety valve, 
opening the blow cock, or working the pump. 

Unceasing vigilance is the price of safety, when dealing 
with steam boilers, as well as with gunpowder or nitro- 
glycerin. D. A. Morris. 
18, Platt street, New York. 
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The Explosion of the Westfield.-—-What Caused 
it ---Dangerous Managemem of Bollers.---Possi- 
ble Prevention of Violent Explosions, 
To the Editor of the Scientific American : 

This communication, upon the cause of the Westfield ex- 
plosion, and upon the means to prevent such calamities, aims 
to exclude all matter not based on known facts. and to point 
to such precautionary measures only as are supported by 
well known physical laws and proved by experience. 

To present the matter clearly, the following well known 
facts as to boilers must be kept in mind: 

1. Itis practically impossible to provide for uneven expan- 
sion and contraction in boilers. 

2. A boiler cannot be made so strong as to withstand une- 
qual expansion and coatraction without deterioration. And 
its giving way under such circumstances is but a question of 
time. 

3. Red hot iron plates do not make steam faster than nor 
so fast as plates under usual heat, because intervening 
steam prevents sufficient contact with the water, as proven 
by experiments. 

4. Red hot “kitchen water backs,” sectional boilers, etc., 
forming receptacles of comparatively small extent, will not 
burst by the sudden application of water, as proved by ex- 
periments, 

5. Red hot plates in a boiler act disastrously by causing 
unequal] expansion and great strain, and by the weakness of 
the parts so heated. 

6. Water contains air, which upon ebullition escapes, and 
leaves the water inclined to “solidify ;”’ that is, to acquire 
great adhesion of its particles to each other, in which state it 
resists the formation of steam. 

7. Water so deprived of air requires constant circulation 
to prevent its acquiring heat far beyond its pressure, which 
excess of heat may amount to over 100° Fahr. 

8. When the engine is standing still, the fires are burning, 
and no feed water is being fed in, or circulation caused in 
some way, the water in the boiler is in the best possible con- 
dition for storing up heat, as named in No. 7, which upon com- 
motion or too great an overcharge of heat, will flash into 
steam with explosive force. 

9. The overheating of plates is not only caused by low wa 
ter, but it also takes place, in a less degree, in a boiler well 
filled, when there is no circulation in the same; because 
water and steam carry heat by convection, very little by con- 
duction; hence without circulation they but imperfectly re- 
lieve the plates of heat. 

What were the facts in the case under consideration ? 
Captain Vanderbilt states: “ When one of our boats starts 
from the dock at Staten Island, the custom is to feed from 
four cocks until Quarantine is reached. There is then more 
than enough water in the boiler to carry her to New York, 
and the supply is shut off. It is the engine that feeds the 
boiler, and consequently no feeding can be done while she is 
lying still.” 

Robert Crofton, the fireman, told Vanderbilt that he tried 
the boiler and found it three cocks full. He then turned to 
open the furnacé door, when he heard a hissing noise. The 
boiler gave way. 

The boiler was therefore without a fresh supply of water 
(and air) for at least an hour. And the engines stood still, 
the fires burning with the door shut for over half an hour, or 
perhaps much longer. In half an hour, the fires, burning at 
half the usual ‘intensity, would under normal circumstances 
produce over 67,000 cubic feet of steam at twenty-seven 
pounds. 

As the explosion took place before the boat started, and 
the adhesion of the water was therefore not overcome by the 
commotion due to the drawing of steanr from the boiler, the 
mass of the water, or much of it, must have been overheated 
to its limit or nearly so, flashing into steam by an addition of 
heat beyond its capacity to hold, and by the action of the 
safety valve. 








with a pressure of 40 Ibs, per square inch, No, the boiler on 





What would be the result ? 














The boiler occupies about 1,900 cubic feet of space, the 
cylinder having a capacity of 140 cubic feet, the steam room 
is estimated at about 700 cubic feet, the water space at 
about 700 cubic feet, and the furnace and flue space at about 
500 cubic feet. 

Seven hundred cubic feet or 44,000 pounds of water, if sur- 
charged with only an average of 50° Fahr. of heat beyond that 
due to its pressure, will, upon losing its cohesion, flash over 
one twentieth of its contents into steam, amounting to 22,000 
cubic feet of steam at twenty-seven pounds pressure, the 
steam space being only 700 cubic feet, and already filled. 

The safety valve was blowing off violently, as explicitly 
testified to by H. R. Hale, who left the boat on acecount of 
the noise, to be able to speak toa friend. That valve bad 
twenty-eight square inches area, capable of blowing off 1,120 
pounds of steam per minute, or 190 cubic feet per second at 
twenty seven pounds pressure (above the atmosphere), more 
than three times as much as the boiler is capable to produce 
within that time without accumulated heat. But this valve, 
or any valve, is totally incapable of passing off 22,000 cubic 
feet of steam, produced by released accumulated heat in a 
moment of time. 

The question is, why does this not happen frequently, as 
this practice is unfortunately not solitary? The answer is, 
that if, under the figures above assumed, the boiler could 
have withstood seventy-five pounds of pressure which con- 
sumes 50° more heat than twenty-seven pounds, no harm 
would Lave arisen, 

It is, however, more than likely that even with only a few 
degrees of accumulated heat, the sudden explosion of water 
into steam, assisted by the momentum of the masses sudden- 
ly set in motion, may cause a momentary violent strain upon 
the boiler, which a second after is scarcely perceptible wpon 
the pressure gage. The latter may not even indicate but 
imperfectly the sudden strain in the boiler, by reason of its 
suddenness, and the small and often tortuous communication 
to the gage. 

Circulation should alWays be provided for, particula>ly 
while the engine is standing still, either by the feed pump 
(independent pump) or otherwise. And if the pump is to be 
stopped, let it rather be done while the boat is under way. 

If circulation be preserved, the water will not accumulate 
heat, but will evaporate as fast as it receives heat. Without 
circulation comparatively little steam is made, and the safety 
valve does not blow off until after the water is fatally over- 
charged with heat—too late to notify the fireman to open the 
furnace doors, 

Without proper circulation the steam may be much hotter 
than the water, or the water hotter than the steam, while the 
boiler plates become unduly heated and weakened, with the 
final fatal result sure to follow continued unequal expa.sion, 
if the injury caused by it is not discovered in time. 

While the most careful boiler inspections are thus of the 
utmost importance, and indispensable, they do not give entire 
security against explosion from the cause named; and the 
less so, the greater the mass of water in the boiler. And 
safety valves in such case lose their efficacy. 

How often our lives thus hang “ but by a thread,” while 
taking passage on our boats or in passing over sidewalks 
and by houses hiding away thousands of boilers from view, 
we f8rtunately do not know. ROBERT CREUZBAUR, 

Williamsburgh, N. Y. 

—_-- — oe - 
Psychic Force. 
To the Editor of the Scientific American : 

The names of Professors Crookes and Higgins are guaran- 
tees for the genuineness of the experiments, described and 
illustrated in your issue of August 12th ; and the investigation 
is thus narrowed to the question of the origin and nature of 
the force, the existence of which cannot longer be doubted, 
And there seems to be great probability that evidences of the 
existence of this force are of daily occurrence, and are so 
familiar to most men that we wonder that enyuiry as to 
their cause has not been pursued before. But most new dis- 
coveries of this kind are found to be exemplified under our 
eyes, no man regarding them. 

We are all familiar with the fact that, in times of neces- 
sity, danger, and otherwise when under great excitement, a 
man can execute feats of strength which are impossible to 
him in moments of mental calmness and repose. Instances 
of the exertion of power, far exceeding the capability of the 
muscles, will occur to the memories of most of your readers, 
What are these but exhibitions of Psychic Force, a dynamic 
power proceeding from the will of man, purely mental in its 


origin, unconnected with and unaccountable for by any 
D. B. 





physical power of the doer? 
New York city. 


a Le A 
Mr. Paine to Mr. Smith, 
To the Editor of the Scientific American : 

I have only time to say,in your present issue, that Mr. 
Smith’s last article is a tissue of falsebood and misrepresenta- 
tion, as will be abundantly proven in your next, 

H, M, Parne, 

Newark, N. J. { 

: a + 

Tue Life Companies doing business in New York in 1870 
had capital stock amounting to $10,768,488; received income 
of $106,586,226; paid on lapses and surrenders, $9,625,687, 
and on losses, $19,075,880; expenses of management, in- 
cluding taxes, $18,307,724. During the year, 235,706 poli- 
cies, covering $567,929,471, were issued. At the close of the 


year, 775,381 policies wete in force, covering $2,081,270,848. 


This shows a decrease in the amount of business of 14 per 
cent. Only three cortrpanies seem to have escaped this de- 
crease, 
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W. H. WINDSOR’S PRINTER’S CHASE. 








We not long since illustrated an improved printer’s chase 
devised by a French inventor, in which clamping bars were 
made to advance and compress the types by the direct action 
of screws. We herewith give engravings of a still more 
simple method invented by W. H. Windsor, of Little Rock, 
Ark., and patented through the Scientific American Patent 
Agency, May 30, 1871. 

The invention combines with simplicity great power of 
compression, ease in working, strength, and durability of 
parts, and merits the attention of practical printers. 

The construction and operation of this chase will be readily 
understood. The outer iron frame has a re-entrant angle at 
A,as shown. This enables the chase to be made enough 
wider on two sides, to make room for the locking screws, B, 
which extend across the chase on two sides, as shown, and 
are provided with strong durable threads, and well finished 
hexagonal heads, to which the locking key or wrench is ap- 
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These screws are held stationary by suitable collars, and 
run in female screws, C, formed on the side sticks, D, each of 
the latter having one or more inclined planes formed on its 
inner side as shown. 

A bent guide bar, E,is also attached to each of the side 
sticks, D, which bar serves to hold in place friction rollers, 
F; these rollers having grooves turned in the middle, into 
which the guide bar fits. The side sticks, G, having inclines 
reversed to those on the side sticks, D, complete the appa- 
ratus. 4 4 

It is obvious that turning the screws so as to force the 
higher part of the inclines on D, toward the higher part of 
the inclines on G must cause a powerful movement of the 
latter towards the type to be compressed, the principles of 
the screw and inclined plane being combined, and the friction 
being greatly reduced by the friction rollers, F. 

The lugs containing female screws on the side sticks, D, 
have tenons which run in grooves in the side of the chase, 
as shown in section, Fig. 2,and in dotted outline, Fig. 1. 

For farther information address W. H. Windsor, Little 
Rock, Arkansas. 
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SHAW’S COMPOUND PROPELLER PUMP. 


Up to the present, the Cornish pumping engine has been 
considered as far the most efficient machine for elevating 
water from mines, or for raising large volumes of water for 
purposes of irrigation or the supply of large cities. But 
while its efficiency is acknowledged, its great cost has been 
a standing objection to it, especially in this country wheze 
large enterprises are often begun with comparatively limited 
capital; and where, consequently, first cost is often a matter 
of greater importance than current expenses. On this ac- 
count a field has been opened for the employment and sale 


Scientific American. 
the building. This pump a boy could have carried away in 
his hand. 

The power consumed by friction of working parts is very 
slight, as the main shaft with its propellers and pulley are 
suspended on a water bearing of peculiar construction, of 
which we shall say more in describing details. The amount 
allowed in the above statement is about one eighth,which we 
consider large. 

The following advantages appear to belong to this pump 
in addition to its great delivering capacity. 
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of many machines less economical in running than the Corn- 
ish engine, but costing much less at the outset. 

It has been the constant struggle of the inventors of the 
cheaper class of pumps to approximate as far as possible in 
economy to the Cornish engine, and assuredly a very fair 
measure of success has been attained. We this week illus- 
trate a powerful pump placed in exhibition at the Novelty 
Iron Works, 745 East Twelfth street, New York, by General 
H. 8. Lansing, and which is certainly worthy of most careful 
examination by those interested in such matters. 

Various sizes are shown working, the largest being twenty 
inches in diameter, asserted to be capable of lifting 14,000 
gallons of water to any hight per minute, with an expendi- 
ture of 1 horse-power to every three inches of elevation. We 
made no test to corroborate this statement, but the pump was 
evidently delivering a very large quantity of water; and we 
were offered opportunities to test its capacity, but had not 
time to avail ourselves of the offer. 

Another pump, seven inches in diameter, was raising a 
large body of water 43 feet. Its discharge was stated to be 
1,000 gallons per minute. This pump requires one horse- 
power to every 42 iuches of lift. 

A third pump, 14 in internal diameter and ten inches long, 
to which a short hose was attached, threw a powerful stream 
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Its construction is extremely simple. It has no valves, and 
consists only of the column pipe, shaft and propeller. It 
can be used in any position, vertical, horizontal or oblique, 
either as a force pump or lifting pump. The small pump 
above alluded to as working with hose attached, was placed 
in a horizontal position. The first cost of this pump is very 
much less than any other of the same power with which we 
are acquainted, and we judge its utilization of power in work 
is fully up to that of the better class of pumps. It carries 
through sand, sticks and rubbish without interruption of its 
working, there being no valves to clog. In this particular it 
appears t> be admirably adapted to use on ships; no amount 
of wet grain could choke it. The water bearing, above al- 
luded to, prevents the necessity of oiling. Lastly, it will 
raise water to any hight. 

Our engraving illustrates the seven inch pump, which is in 





up through a skylight window to a considerable hight above 





every essential particular like the other sizes. The vertical 
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shafts are shown suspended on the water bearing. This 
consists of two disks of peculiar construction, between which 
water is forced by a donkey pump, the water escaping at the 
outer edge, and passing between the disks in a thin film 
which effectually separates the solid surfaces. Those familiar 
with the application of this principle to turbines will need no 
assurance as to its effectiveness in the reduction of friction 
in this class of machines. The construction of this water bear- 
ing admits of its being placed above or below the weight it 
sustains. This is an important advantage so far as this pump 
is concerned, for it allows the pump to be driven by a pulley 
attached to either the lower or upper end of the shaft, thus 
enabling the motive power to be placed on the same level as 
the water to be lifted, which is in many cases very desirable 
For instance, this pump could be made to pump water up 
to and over into the top of a stand pipe, instead of into the 
bottom as now practiced; thus allowing the full weight of 
column in the stand pipe to transmit its pressure to the mains 
instead of acting against the current of inflowing water at 
the bottom. The vertical shaft carries screw propellers, A, 

Between each two of the propellers is placed a fixed res+ 
cast with and upon the column pipe, as shown. At the cen- 
ter of some of the fixed rests are found bearings as shown at 
the upper part of the engraving, which in long pumps pre- 
vents the lateral springing of;the shaft. The step at the 
bottom of the shaft also acts more as a guide than a bearing, 
as the water bearing above relieves it from pressure and 
wear. The shaft is driven Ly belt and pulley, as shown. 

It should be observed that the fixed rests have the same 
degree of pitch as the propeller screws, but that the pitch is 
reversed in direction. 

The precise way in which this arrangement acts is a cu- 
rious problem. Pressure gages show that between each pro- 
peller and the next in succession, the lateral pressure is little 
if any more than that due to the length of the column in. 
clud_d | etween the two screws, and that this is pretty nearly 

constant at any part of the column. 

We are informed that this pump has proved its effi- 
a=. ciency in pumping mines, raising vessels, etc., and that 
— = wherever used it has given the greatest satisfaction. 
= This pump could be made the means of procur- 
: ing, for Central Park, fountains second to none in 





== the world, at a current cost far less than that of many 


~ similar fountains in Europe. We are informed that 
“~=== the proprietors have offered to supply Philadelphia 
with water at half the cost of the present supply, 
doing away entirely with the present works; and also to in- 
crease the supply to double the present amount. This we state 
upon the authority of several prominent dailies of that city, 
This pump was patented by Thomas Shaw, Feb. 15, 1870 
For further particulars, address Gen. H. 8. Lansing, as above 


EMILE PREVOST’S NEW BATTERY. 








Among the numerous improvements in electric apparatus 
now making their appearance, is the battery of Emile Pre- 
vost, which is claimed to act as soon as charged, and to cease 





its action when the electric current is cut off, without taking 
the battery to pieces. The battery incurs no expense from 
the time the circuit is broken until the connection is again 
made; and, it is asserted, is always ready for immediate use 
when wanted. A further advantage is the absence of all 
noxious or offensive fumes, and the preservation from oxidi- 
zation of the small connecting pieces between the carbon 
and the zine. 

The form of the battery is 
similar to the famous Bunsen cell, 
with the exception that, in the 
Prevost battery,a hollow cylinder 
of carbon replaces the porous cup 
of Bunsen’s. 

The three elements of the Pre- 
vost battery are : first, an earthen 
or glass jar, A, into which water, 
slightly impregnated with sul- 
1 phuric acid, is poured until the 

iquid weighs three degrees according to Beaumé’s acidome- 

ter; see accompanying engraving. Second, a zinc, B, whose 
conical form presents, it is claimed, a notable advantage 
over the old fashioned straight zincs; and third, a hollow 
cylindrical carbon in which Barjon’s new patented acid is 
employed as a substitute for nitric acid; an india rubber 
lining being set round the carbon at the top and on the out- 
side, to isolate it from the zinc. 

The patent for the battery bears date July 7, 1871. The 
battery fluid alluded to was patented by V. Barjon, July 11, 
1871. Thisis furnished, in carboys, to purchasers. It is 
very highly spoken of by those who have used it. 

The Prevost battery has been assigned to Mr. Barjon, 
who now undertakes to fix large surface batteries for tele- 
graph companies, for the economical production of electric 
light, for gilding and silver ware manufacturing. 

Further information may be obtained by addressing him 


at No. 36 Amity street, N. Y. 
i =~ 


M. SoMMELLIER, contrdctor for the construction of the 
Mont Cenis tunnel, is dead. 
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BOILER EXPLOSIONS, 


While the Coroner’s inquest on the recent disastrous ex- 
plosion on the steamer Westfield is in progress, and the va- 
rious experts and inexperts are airing their theories of boiler 
explosions, the public stands in dismay, breathlessly asking 
whether, with so many causes for the violent disruption of 
boilers, there is any immuniiy from imminent danger in travel 
by steam or in proximity to steam motors. 

Surely, if boilers explode through the formation of explo- 
sive gases, through external atmospheric influences, through 
unequal expansion by heat, through bad caulking and rivet- 
ing, through deficiency in the quality of iron, through not 
having saddles enough, through being eaten away with rust, 
through safety valves sticking, though pressure gages get 
ting out of order, through carelessness on the part of attend- 
ants, (which last includes a category of causes in itself), etc., 
etc., it would seem that steam is hardly less dangerous than 
dynamite or nitro-glycerin, and we had better go back to first 
principles, restore the old “ diligence” and “stagecoach,” and 
give steam boilers a wide berth. 

Now some of the above alleged causes are no causes at all, 
and others are causes only in connection with other things. 

The gas theory is itself gas, the atmospheric influence 
theory will influence no mind except such an one as ought 
never to meddle with a boiler. Unequal expansion may 
weaken or even rupture, but alone will never violently ex- 
plode a boiler; a boiler weakened by caulking, or imperfectly 
riveted or stayed should show these defects in time to pre 
vent trouble; deficiency in the quality of the iron is a matter 
inspectors ought to be able to determine, ani with a proper 
system of testing and marking plates could always determine. 
They also could tell or ought to be able to tell if boilers are set 
so as to break their backs. Corrosion and channelling are 
easily discovered faults, Safety valves and gages are certain- 
ly within range of observation. Care on the part of attend- 
ants can be enforced by low water alarms and other appli- 
ances, but more than all by paying a fair price for intelligence, 
skill, and conscience. 

If any of the essentials of safety named are absent, a 
boiler may either burst, or explode, but whenever it does so, 
the final cause will be that it has within it more pressure 
than it can withstand in its condition at the time. If the 
pressure is applied gradually, it will rupture and leak steam 
or water or both; if applied very suddenly, it will rend the 
boiler to pieces which will be scattered as deadly projectiles, 
followed by water and steam to complete the work of destruc- 
tion. 

We desire to call attention to the letters upon boiler explo- 
sions published this week on another page. These letters 
state clearly some facts deserving the most careful attention 
at this time. It will be seen that explosions taking place 
under circumstances such as those of the Westfield disaster 
are attributed to pressure suddenly generated, and the 
method by which this sudden pressure is generated is well de- 
scribed. Miller in his “Chemical Physics” (Vol. 1, of his 
excellent treatise “Elements of Chemistry”), states that 
water with the air expelled from it has been heated to 360° 
Fahr. in an open glass vessel without boiling, and upon reach- 
ing that temperature it suddenly expanded into steam, shiver- 
ing the vessel to atoms and scattering them like powder. 
This is an experiment that may be easily repeated ; that is, if 
not with the same violent result, with something sufficiently 


a senger on board that the water had approached to within a 


116 
a whistle should be the signal of discharge for the engineer 
*) who permits it. 


99 | and that when they do occur they are generally the final re- 
1/ sult of ignorance, carelessness, or the compelled use of de- 


5| there is blame somewhere, and those who are to blame ought 


of it. 

Is the experiment ever repeated in steam boilers, and was 
the Westfield explosion the terrible finale of such an experi- 
ment on a largescale? We believe it was. 

If boilers do thus explode, what is the remedy? Simply to 
maintain circulation therein, mechanically if necessary, so 
that the steam will generate constantly instead of by explo- 
sive bursts. 

While thus supporting the belief of our correspondents in 
regard to the sudden generation of steam, we would not be 
understood to say that we think boilers may be overheated 
without danger, or that neglect of any sort is to be palliated 
on the part of any one who deals with boilers, from the manu- 
facturer who purchases the iron, through the whole list of 
workmen employed in building it, down to the man who fires 
it. But we surely cannot blame attendants for allowing 
boilers to explode from unrecognized causes, not understood 
by them nor required by inspectors to be understood by 
them; and the cause we have named we believe not to be 
generally understood, though it is in our opinion the most 
common way in which boilers are blown to pieces, 

One word now as to low water alarms. Every steamboat 
or ship should be furnished with a low water whistle of a 
kind the sound of which would instantly inform every pas- 


These facts are sufficient to condemn the practice of sew- 
age irrigation, and it is evident that any system which con 
templates the use of sewage as a fertilizer for land must pro 
vide for a chemical change in its character. Raw sewage on 
land is even worse than contaminated water fronts. 

It is not our purpose to commend any existing process or 
plan for the disposal of sewage. Our preference has already 
been given to the earth system, and, in all the facts elicited 
throughout the protracted discussion of this most important 
question, we have yet seen no reason to changeit. It has 
seemed to us that a modification of this system by which the 
sewage of large towns could be treated in bulk, is possible. 
The A BC process is, in fact, a ..0dification of it. In this 
process, alum, blood, and dry pulverized clay are the mate- 
rials employed to precipitate and absorb the solid matter#and 
salts contained in sewage waters ; and if statements made in 
regard to it are reliable, the results attained are very en- 
couraging. 

The writer of the pamphlet alluded to has devised a pro 
cess by which the excrete are completely deodorized and dis- 
infected in cess pits or other receptacles devoted to that ser- 
vice ; removed in hermetically closed carts, discharged into 
hermetically closed evaporat chambers and evaporated to 
dryness ; the deleterious gases, the soot and,gaseous products 
of the coal employed in the manufacture, together with the 








prescribed limit of the line of danger. The screech of that 
This whistle should be daily inspected by 
some superior officer, and a certificate that it is in order 
should be hung in a conspicuous place where passengers may 
read it. A pressure whistle should also sound an alarm 
when the pressure exceeds the limit allowed, and both 
whistles should be locked up so that the engineer may not 
tamper with them, 

We belitve disastrous explosions of boilers need not occur, 


fective boilers through the avarice of owners. As a rule 


to be punished. 
> Ae pe 
THE DISPOSAL OF SEWAGE. 


This vexed question still retains its interest, notwithstand- 
ing that it has been discussed at greater length than almost 
any other engineering problem of the day. We say “ en- 
gineering problem ;” in reality it is a chemical problem also, 
fer we have no doubt that any scheme not based upon chem- 
istry, as well as mechanics, will prove a failure in practice. 

Herein is found the probable explanation of the many fail- 
ures which have attended the attempts to substitute better 
methods of sewage disposal than its discharge into rivers. 
The system of sewage irrigation, that is, the conveyance 
of sewage in the liquid form to the surface of lands it is 
desired to enrich, is,in our opinion, so objectionable as not 


vapors from the liquid portion of the fmcal matter, being all 
drawn off from the evaporating thamber by means of a pow- 
erful exhaust and discharge fan, made to rotate with great 
velocity by means of a powerful steam engine. 

The operations of collecting, treating, and discharging are 
to be done in hermetically sealed vessels and compartments 
the emptying and filling of which are accomplished by pueu- 
matic pressure. As thus described, the process is not a me- 
chanical one purely, but it embraces the use of chemicals by 
which the sewage is not only disinfected and deodorized but 
also prepared for use as manure, in a perfectly unobjectiona- 
able form. 

We regret that Mr. Manning does not in his pamphlet give 
more light upon the chemistry of his process, as we think he 
has comprehended the true nature of the problem which 
many have vainly tried to solve. We shall await with in- 
terest any further particulars, and shall, if possible, examine 
such statements of results as may appear, should his process 
be tried on a seale sufficiently extended to test its merits, 

ee <= 

HOW TO BECOME BANKRUPT BY MANUFACTURING. 


Not a few, adopting the maxims we are about to promul- 
gate as rules for conducting a manufacturing business, have 
succeeded in being conspicuously unsuccessful. If any 
others wish to follow in their illustrious footsteps, let them 
adhere strictly to the advice we shall give, and we will 
guarantee the desired result. 

Let them branch off into many kinds of manufacturing, or , 
if manufacturing any particular class of goods, confine them- 
selves as closely as possible to making as many different 
varieties of wares as the class will permit of. The first is a 








to be tolerated in any civilized community. Such a distribu: 
tion of undeodorized fecal matter taints the atmosphere with 
the most loathsome of odors. 

We are not aware that any experiments in sewage irriga- 
tion have been attempted in this country, but in England 
there have been many. A pamphlet, written by James Alex- 
ander Manning, and published in London last year, states 
that the odors arising from two or three hundred acres of the 
Craigentinny Meadows, near Edinburg|, thus irrigated, were 
at times almost insupportable for miles around, creating 
nausea and sickness. The effect upon even the cattle fed 
upon these meadows was disastrous. Mr. Manning says that 
a dairyman of Edinburgh lost 92 cows in three years from 
feeding them upon the grass of sewage-irrigated meadows, 
and another lost his whole stock in two years from the same 
cause. He remarks further : “ These losses, which would 
have brought ordinary London dairymen to a state of bank- 
ruptcy, did not seem greatly to affect their spirits, for in an- 
swer to my expression of sympathy. they coolly observed, 
‘ but sir, they gave an uncommon sight of milk before they 
died.’ I subsequently ascertained that these poor animals 
were milked while lying groaning in their byres in the last 
stage of pleuro-pneumonia—a disease which these very men 
attributed entirely to the unwholesome and poisonous quali- 
ty of their food. When I remonstrated with them upon their 
inhumanity, they simply replied, ‘ we must do as our neigh- 
bors.’ 

“ Several lettérs had, about that period, appeared in the 
Scotsman, the most influential journal of Edinburgh, under 
the signature of ‘ A Looker On,’ in which the writer alludes 
to the unwholesome quality of the Edinburgh milk, and in- 
stances several cases in which families, arriving from the 
North had, after a few weeks, been compelled to send their 
children back again, all of them having been affected with 
sickness and loss of sppetite, from which they recovered as 
soon as they were removed from the capital. I brought these 
facts to the notice of the late Dr. Frederick Penny, Profes 
sor of Chemistry, at the Andersonian University, Glasgow, 
one of the most eminent and distinguished chemists of the 
period, and he declared that, in his opinion, the rank grass of 
sewage irrigated land would have a tendency to produce 
pleuro-pneumonia in cattle, and that the fact of the disease 
being much more prevalent in all places where the cows were 
fed upon grass so raised, was a strong confirmation of that 
theory. At the same time he stated, without the slightest 
hesitation, his decided objection to the use of the milk from 
cows, laboring under that disease, which could not be other- 
wise than injurious to health in general, and while totally 
unfit for human food, was more particularly dangerous as 








&pproximating to it to convince any one that it is dangerous 





food for infants.” 


as to the degree of combustibility of diamonds. 
diamond is exposed to a very high temperature, does it be- 
come black and porous? or does it disappear by volatiliza- 
tion? A few experiments on this subject have been made 
lately in France. 


better and more rapid road to ruin, but the latter will do, 
provided that: 

They so keep their books that they cannot tell how much 
or little they are making or losing upon each variety of arti- 
cles they produce, or whether there is either profit or loss on 
their entire business except when the annual balance sheet 
is made up. We have known persons who were so foolish 
as to employ skilled book keepers to keep them informed as 
to the state of their liabilities and assets. It is rare that 
such men fail so conspicuously as to acquire public fame. 
Their example should be avoided by those ambitious to be- 
come noted bankrupts. 

Let those who wish to fail, also hire as much by the day 
or week as possible, and eschew the system of “ piece work,” 
It is astonishing how much this will grease the wheels of 
financial disaster, especially if, , 

They leave everything in charge of a salaried superin- 
tendent, not above having his favorites among the employés, 
who become favorites by seeing that he does not want for a 
gold watch at Christmas, or cigars to regale himself with 
during the rest of the year. 

Finally, having got things in this way well in train, be 
sure and take no care of remnants, Let them take care of 
themselves. To become a bankrupt, one must not respect 
economy. Economy has stood between many a man and the 
debtor's prison or the alms house, Therefore, have nothing 
to do with it, Let scraps rot, and material run to waste. 
Spend as much time as you can with fast horses, in shooting, 
fishing, etc., leaving business to the superintendent. When 


a pinch comes, borrow money, having full faith that it will 
be easy to pay it when due, 
ing and fair breezes to waft you swiftly to a port where you 
will find no lack of congenial society. 


So shall you find smooth sail- 
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COMBUSTIBILITY OF DIAMONDS---VARIOUS EFFECTS 
PRODUCED BY HIGH TEMPERATURES. 


A great many questions are asked, among men of science, 
When a 


A celebrated jeweler of Marseilles had been ordered to re- 


enamel two rings surrounding two fine diamonds of great 
value. 
the mounting, but he resolved to enamel the gold without 
removing the stones, and, not having charcoal at hand, he 
heated the enameling muffle with cannel coal. 


Generally, in such cases, the stones are taken out of 


The enameling, in coming from the furnace, looked very 
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well, but to his great stupefaction the two diamonds had be. 
come of a jet black. 

Everything was tried to restore them to their former bril- 
liancy and trapsparency, but without effect; the two dia- 
monds had the appearance of very dark plumbago. Then 
the stones were taken from their mountings, and sent to Lon- 
don to a lapidary, and the simple contact of the lapidary’s 
wheel was sufficient to render them their luster and former 
beauty; and the weight of the stones was not even changed. 

A chemist then reproduced the experiment by replacing the 
jeweler’s muffle by a platinum tube; and Mr. Laurin, a dia- 
mond merchant at Marseilles, put diamonds at his disposal 
for experimenting. In the platinum tube, the chemist passed 
common street gas, and brought the temperature to a white 
heat. The diamonds, having been carefully weighed before 
experiment, came out from the tube entirely blackened. On 
the inner surface of the platinum, a Ceposit of carbon had 
taken place. which was easily removed. The diamond, on 
the contrary, had a lamellar appearance, and were crystaline 
in color, and sirailar in every point to plumbago or retort 
coke; and the black deposit on them were very adhesive. 

The chemist, Mr. Morren, then heated the stones to a red 
heat, and the black coating disappeared entirely; the dia- 
»tonds resuming their forme? weight and appearance. 

If, instead of the street gas or carbureted hydrogen, pure 
hydrogen be used, sent through the platinum tube in a dry 
and pure state, the temperature can be brought near to the 
fusion of platinum without altering the diamonds, and their 
brilliancy and polish appear to be benefited by this extreme 
heat. With carbonic-acid the diamond loses some of its polish 
and weight; the carbonic acid is decomposed into oxygen 
and oxide of carbon. Mr. Morren believed at first that this 
decomposition was due to the diamond, but he noticed after- 
wards that it was due to the white heat to which the platin- 
um was brought, acting in a similar way as water in the 
Grove experiment; at this high temperature the diamond 
would barn in the presence of the liberated oxygen. 

Great pains have been taken to obtain the combustion of 
the diamond; mirrors, powerful lenses, etc., were used; it is 
only necessary to burn it in free air, to place the diamond on 
a thin platinum sheet, and to bring this sheet to a red heat 
by means of the blower's gas lamp. The diamond takes fire 
immediately, similarly to a piece of coal,and burns away, 
and continues to burn if care be taken to continue to heat the 
platinum sheet which serves as a support. 

In al} these experiments, the diamond remains perfectly 
polished, and does not blacken nor split. 

If the combustion of the diamond be stopped, the angles of 
equilateral triangles, are visible, by microscopical examina- 
tion. They belong to octahedra, placed on each other, and 
arranged with precision in a way to refract, towards the eye, 
the light of all the similar triangular surfaces. All diamonds 
do not present a similar structure; the diamond with a 
curved face, used for cutting glass, represents, after burning, 

long prisms or fibers, terminated by equilateral triangles. 
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THE APPROACHING FAIR OF THE AMERICAN INSTI- 
TU 


The fortieth annual exhibition of the American Institute 
will be opened in the Empire Rink, at Third avenue and 
Sixty-third street, on Monday, Sept. 7th,at 12 m. In addition 
to the 80,220 square feet of floor, in the Rink as it was last 
year, at least 13,000 square feet of floor will be added on 
Third avenue, where a building 48 by 100 feet will be erect- 
ed. The addition will be chiefly appropriated to the depart- 
ment of fine arts, and will be two and a half stories high. 
We trust that some attention will be paid to the architectu- 
ral effects of the new structure, so as to conceal as much as 
possible the conspicuous ugliness of the Rink. The Board 
of Management of the Institute have decided to present no 
medals to exhibitors hereafter, except its great Medal of 
Honor, which can only be awarded to the discoverer or in- 
ventor of a machine, product, or process so important in its 
application as to supplant any article previously used for the 
same purpose, or at least to work a favorable revolution in 
some branch of the useful arts. This decision is in accord- 
ance with the precedent established in Paris in 1867. The 
French Commissioners found great difficulty in reconciling 
the vast conflicting claims of exhibitors of really meritorious 
objects ; and one of the first steps taken to diminish the com- 
plication was to establish the principle that the “grand 
prize” should only be accorded to the discoverer or inventor 
of something entirely new. There was, however, an unfor- 
tunate want of uniformity in the different groups, as several 
of them declined toe accept the new principle, and proceeded 
to grant awnrds according to ancient custom; and much con- 
fusion has thus resulted in the interpretation of the prizes 
gained by exhibitors. For example, the group jury of Group 
1, adopted the new principle, and although the class jury 
desired to make some distinction in the matter of pianos, 
their request was overraled by the group jury on the ground 
that pianos were not a new invention. If the class jury had 
earried their point, we should not have had the amusing con- 
troversy which now wages as to who really obtained the 
highest premium at the Paris Exhibition. We happen to 
know that the class jury unanimously accorded the highest 
medal to one manufacturer of pianos, that the above state- 
ment is the true explanation of the reason why the firm did 
not receive it, but were placed on the same footing with one 
or two others. In other groups, exhibitors were more fortu- 
nate, as the rule was not established confining the highest 

ge to something new. Ths principle of conferring the 
Etat of Honor to 4 new inyentor is doubtless the correct 


one, and will preyent the too frequent and cheapening distri- 


Scientific American. 

medal shall be given every year. Great inventions come 
slowly ; and when they are made, a vast hive of smaller in- 
dustries clusters round them. Bye and bye, another great in- 
vention is made; a swarming takes place, carrying off many 
industries to form a new hive, and the characteristic differ- 
ence between our age and former times is the frequency in 
which this swarming now takes place as compared with past 
eras, 

The grand medal can be safely accorded to such inventions 
as the printing press, the steam engine, the electromagnet, 
the power loom, the cotton gin, the barometer, the thermo- 
meter, the spectroscope, or to such discoveries as the law of 
gravitation, of the principle of dialysis, of dissociation, of the 
laws of combustion; and so on through a long list of inven- 
tions and discoveries which have brought the sciences and 
arts to their present high perfection. The Medal of Honor 
should only be awarded upon the unanimous vote of the 
Board of Management, and the rules to be observed should 
be accurately defined before the vote is taken. By undevi- 
atingly adhering to these rules, the Institute may be able to 
put this medal upon the basis of the highest distinction to be 
obtained by an inventor in this country. The award to be 
given to the exhibitor of meritorious articles will be a hand- 
some official copy of the judges’ report, made upon the par- 
ticular merits of the exhibited article, without comparative 
reference to other articles on exhibition. Each tub will be 
left “ to stand on its own bottom,” and invidious distinctions 
need not be drawn. The chief difficulty to be encountered 
here is to find competent judges who are willing to serve on 
the juries. The famous cat which was inveigled by the mon- 
key into snatching the chestnuts from the fire may be taken 
as a fair prototype of the average juryman who decides upon 
the value of a man’s wares: he is pretty sure to burn his fin- 
gers whichever way he decides. It is at best an ungrateful 
task, and we are not surprised that so many persons hesitate 
to accept it. 

We are aware that the Board of Managers spare no effort 
to secure the services of competent judges. They prepare 
their lists early in the year, and issue the summons months 
before the opening of the Fair; and as one after another de- 
clines to serve because “ he has read the papers,” or “ formed 
an opinion,” or “is otherwise engaged,” or “is afraid to face 
the wrath of unsuccessful competitors,” they. fill up the 
breach as rapidly as possible, so as to be ready before the 
grand opening day. It would therefore scarcely be astonish- 
ing if some persons who “did not know chalk from cheese” 
were smuggled on to “ the intelligent jury ;’ though we have 
yet to learn of any such instance. 

The American Institute is really a great public benefaction. 
It is not a private affair, but established in the interest of the 
whole people, and ought to be sustained in the most liberal 
manner; and those who have a knowledge of particular 
branches of machinery or products ought to be willing, for 
the common good, to give a little gratuitous service when in- 
vited by the Managers to do so. It is desirable to make the 
judges’ report positively valuable; and in many instances, 
we can conceive of a public benefit to be derived from the 





publication of a well digested and ably written report upon 
some of the newer inventions, processes, or machines likely 
to be exhibited at the forthcoming Fair of the Institute. 

The Board are confident that this exposition of American 
industry can be made to surpass any that has preceded it; 
and we trust that in this expectation they will not be disap. 
pointed, 





>> — 
THE PATENT AGENCY BUSINESS, 


It is doubtless known to most of our readers that Messrs. 
Munn & Co., publishers of this paper, have for nearly twenty- 
five years carried on the business of soliciting patents for in- 
ventors, in this and foreign countries, Their aim has been 
to conduct this branch of business in a straight-forward, 
prompt and efficient manner, always keeping in view the best 
interest of their clients. How greatly they have succeeded 
will be understood when we say that, at the present moment, 
the number of patents obtained through the Scientific Ameri- 
can Patent Agency nearly equals, if it does not exceed, that 
of all the other regular patent agencies in the United States 
combined, ' 
The most flattering testimonials are constantly received by 
Messrs. Munn & Co, from their clients in all parts of the 
country, certifying to the excellent manner in which their 
business is transacted. We should be happy to publish all of 
these testimonials did space permit. As it is we must be con- 
tent with an occasional selection, and here is one from Mr. P. 
H. Wait, Hydra -lic Engineer, manufacturer of the celebrated 
Hudson River Champion Turbines. 
Office of “ THe BaKkEr’s Fats” Iron MACHINE Wonks, } 
Sandy Hill, N. Y., August 5th, 1871.5 
Messrs. Munn & Co., 
Gentlemen :—Your favor bringing notice that my Patent 
for Improvement in Turbines and Gate is allowed, is received. 
Please accept my thaaks for the prompt and energetic man- 
ner in which you have worked my claims through. This is 
the fourth patent which you have engineered for me. There 
has been frankness, ability, and an exertion for my interest 
manifested in all of your transactions, even beyond my antici- 
pations. I would a:lvise every one having business to transact 
at the Patent Office to put it into your hands, 
ours traly, P. H. Warr. 


c5p}FNFE—mOmNnR———'/ oe 

AN English coach painter lately wrote to a brother resid- 
ing in this country, asking of him, that he would ascertain 
what method American painters adopt in order to produce 
the brilliant finish which he had noticed on American coach- 
es sent over to, England. The reply was “the Americans 
build yp 4 firm foundation, free from tackiness, and the fin- 
ishing coat thereby retains all its brilliancy. At home you 
use every coating too elastic, from the priming up.” 








bution of prizes. It does not necessarily follow that the grand 
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ELECTRICAL ORGAN BLOWERS AND SEWING MACHINE 
MOTORS. 


We recently examined, at the organ establishment of 
Mason and Hamlin, Broadway, New York, an interesting 
example of the practical application of electricity as a motor 
for operating the bellows of organs. It consisted of a dimin- 
utive, but powerful rotary electromagnetic engine, which 
was attached by connecting rod to the bellows’ lever of a 
large parlor organ. A battery of twelve cups wes employed. 
The organist has only to touch a key,or a stop, to set the 
machine in motion. 

This engine was made under Gaum’s patents. It consists 
of a series of fixed magnets, arranged radially upon a com- 
mon center. A wheel,in the form of an open frame and 
carrying a series of armatures, revolves around the magnets, 
the wheel being put in operation by the alternating attrac- 
tions of the several magnets upon the several armatures. 
The breaking of the electrical currents is accomplished, at 
the proper moments by a commutator or arm, which is car- 
ried by the armature wheel. 

The construction of the engine is simple, and its operatio 
for this purpose apparently quite effective. 

We have also seen a smaller size of this invention applied 
to the driving of sewing machines with much success. The 
electro-motor is attached to. the underside of the sewing ma- 
chine table, and is sosmall as not to be noticeable. 

To start or stop the sewing machine a small key is 
touched. 

An improved form of battery, the invention of Mr. L. 
Bastet, is used in connection with these eagines, by which the 
expense of working is greatly reduced. We believe that 25 
cents.a day, and even less, is the estimated expense of work- 
ing a sewing machine. 

There is a large variety of purposes to which these small 
electro motors can be applied with advantage, and we have no 
doubt that they will come into extensive use. They are 
made by the Electro Magnetic Engine Co., at the Woodward 
Co.’s establishment, corner Center and Worth streets, New 
York. 





ee 
A NEW BLEACHING PROCESS, 


Our readers will remember an article published on page 
402, Vol. XXIII. of the ScreNTiIFIC AMERICAN, describing a 
new printer’s ink introduced into this country by Leopold 
Mendelson, of 76 Nassau street, New York. This gentleman 
has just patented a new bleaching process for discharging 
the ink alluded to from paper stock, but which has also an 
extensive application to the bleaching of other fabrics. 

The process is also claimed to restore the fiber of paper so 
that, when remade after bleaching, it is even firmer and 
stronger than the original stock. If these claims are sub- 
stantiated upon the introduction of the process, it will prove 
of great importance to paper manufacturers, and will greatly 
add to the value of the Kircher’s printing ink as well. The 
invention consists principally in the application of chlorine 
to the fabric or paper stock to be bleached, the chlorine be- 
ing produced during the bleaching process by an apparatus 
connected with the agitator, through which arrangement the 
process is so simplified that, the inventor claims, the cost of 
bleaching is very greatly reduced. 

Manganese and muriatic acid in equal proportions are 
used to generate the chlorine gas; this is conducted to a 
second vessel where it is washed with water. The purified 
gas is then passed into the third vessel—the agitator—and 
applied to the substances it is desired to bleach. 

The amount of chlorine evolved is regulated according to 
the quantity needed on any particular occasion, while the 
rapidity of admission of the purified gas from the washing 
vessel to the agitator is nicely graduated by a suitable 
cock, 


—t ee 
Overland Telegraph between Asia and America, 


In consequence of the high pitch of perfection which has 
now been attained in the manufacture and working of sub- 
marine cables, it may be questioned by some whether it will 
ever be worth while to carry an Asiatic and American tele- 
graph so far north as Behring’s straits, merely for the sake of 
having a somewhat shorter cable, which was the reason 
which induced the projectors of the Western Union Exten- 
sion Company to adopt this route. On this point Mr. Kennan 
says: “I believe that this is a much more practical route for 
a line to China than the one recently proposed by Mr. Col- 
lins, vid the Aleutian Islands, Kamtchatka, and ‘Japan. La- 
bor in Siberia is very cheap, and almost any desired aumber 
of men can be engaged at Yakootsk for about forty dollars a 
year and subsistance. Horses can also be purchased at Ya- 
kootsk and Kolyma to the number of five or six hundred, at 
prices varying from fifteen to twenty-five dollars. Nothing 
need be brought except wire, insulators, and tools, and 4 
small quantity of provisions for a limited number of foremen. 
If there were any call for it, I believe that a line could be 
successfally built from Behring’s straits to the Amoor river, 
in two years, at an expenve ngt exceeding $250,000. 
oe 

THE last sitting of the Académie des Sciences Morales, Paris, 
was occupied by a discussion raised by M. Egger on the 
degree of perception and intelligence in children, The ques- 
tion is to ascertain if infants are inferior or superior to ordi- 
nary animals in their mental condition. The reasoning of 
the learned member was grounded more on theoretical 
grounds than on actual observation of facts. None of the 
arguments offered were supposed to be conclusive, and the 











problem is left open for future investigations, 
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[Special Correspondence of tne Scientific American. ] 
INTERESTING EXTENSION CASES.--NEW RULES AND 
REGULATIONS. 


Washington, D.C., August 7, 1871. 

In the extension case (patent for a double plow), of the 
administrators of the estate of Arnton Smith (deceased), re- 
ferred to in a previous letter, Commissioner Leggett has just 
rendered a decision adverse to the applicant, on the ground 
that neither the inventor nor the other parties interested 
have made any diligent effort to manufacture under the 
patent, or to issue licences or prosecute infringers, and that a 
continuance of the protection would be decidedly detrimental 
to the public interest. 

The Commissioner has also refused the application for an 
exfension of Levi Bissell’s patent for a locomotive truck. 
The original patent was granted not only with a very limited 
claim, but after being rejected by the Examiner and the 
Board, In 1864, the assignees obtained a reissue, in which 
much that was originally required to be struck out was re- 
instated, which action of the office is condemned by the pre- 
sent Commissioner as well as by the present Examiner, Mr. 
E. Spear. 

A patent for the same invention was granted to Bissell, in 
England, three months before the American patent was 
issued, and the Commissioner considers it very questionable 
whether, under the law of July 8, 1870, an extension under 
any circumstances could properly be allowed. The act re- 
ferred to provides that “no patent shall be declared invalid, 
by reason of its having been first patented in a foreign coun- 
try,” but “it shall expire at the same time with the foreign 
patent.” The previous Commissioner, Mr. Fisher, in all his 
rulings subsequent to the passage of this act, held that, 
though the law did not intend to affect those patents already 
granted at that time, yet it does prevent the extension of such 
patents when the original term expires, otherwise it would 
be a continuation in this country of a monopoly which has 
terminated abroad. In one of his decisions involving this 
question, Mr. Fisher says, “ whether the section does or does 
not actually forbid the extension, it so clearly declares that 
the American patent shall not survive the death of the prior 
foreign patent, that a decent respect for the declared policy of 
the legislature would determine an officer, while exercising 
his discretion, to exercise it in accordance with that policy, 
and not in opposition to it.” 

On the other hand, it is urged that the law was intended 
only to reach the case of the foreign inventor who first 
patented his invention in hisown country, but not to put the 
American inventor who obtained a patent abroad in a worse 
position than ifhe had obtained no patent at all in a foreign 
country. It is also urged that, if the American patentee had 
not obtained: an English or French patent, the invention 
would be free in those countries, even during the lifetime 
of the original patent, and that the fact that it was free there 
would be no bar to the grant of an extension. The object 
of Bissell’s invention is to prevent the locomotive from run- 
ning off the track by holding the truck always at right angles 
to the rail, whether on a curved or straight track, and so pre- 
venting it from swinging around in case of meeting with any 
obstruction. In 1858, fifteen months after the above patent 
was issued, the applicant received another for substantia!ly 
the same invention, the only material difference being that 
the devices were applied to a two wheeled instead of a four 
wheeled truck, so that practically the first patent is extended 
for that period under the second. 

The application for an extension of the patent to Nicholas 
and Bly, for an artificial leg, has also been refused, though no 
opposing testimony was filed. The Examiner, in his report 
on the case, takes the ground that the invention was not new 
when patented, and was anticipated in part by an English 
patent to J. Potts, as far back asthe year 1800; and also in 
the American patents to O. D. Wilcox and B. W. Jewett. 
The device is a universal joint, connecting the foot and leg 
pieces, with spring tendons to keep the articulating surfaces 
in constant co-aptation. 

Four extensions have just been granted, namely, to W. M. 
Ferry, Jr., for an improvement in saw mills; to W. P. Fee, 
for a cotton seed huller; Alfred Monnier, for manufacture of 
sulphuric acid; and Charles Winslow, for elastic gore cloth. 
The leading feature of Ferry’s invention consists in causing 
the saw to cut toward the log instead of toward the slab or 
board, while cutting cross grain stuff, by giving it a slight 
obliquity to its usual line of movement parallel to the edge 
of the log carriage. 

Fee’s huller has proved a valuable invention, as the 
machines previously used had more or less of a grinding or 
crushing action, by which the hulls, kernels and fibers be- 
came packed, thereby choking the mill and rendering the 
process of securing and of expressing the oil very difficult 
and incomplete. Fee uses, and with great success, a series of 
cutting edges with deep intervening furrows. By this simple 
action of cutting the hull, it is readily separated from the 
kernel, and the grinding pressure is avoided. 

Before Monnier’s improvement in the manufacture of sul- 
phuric acid, it was common to pulverize and burn iron pyrites 
and other natural metallic sulphurets with a free supply of 
oxygen from a draft or blower, the product being sulphur- 
ous acid, which contains one proportion of oxygen less than 
sulphuric acid; and to obtain the needed additional measure 
of oxygen it was common to continue the burning with 
nitrate of soda or potash or with nitric acid. This process 
was attended with a great loss of the sulphur, only about 30 
or 40 per cent being secured. To the above processes, Mr. 
Monnier added that of mixing the pulverized sulphuret, be- 

fore burning it, with 33 to 75 per cent of caustic soda, or car- 
bonate or sulphate of soda, or sulphate of lime or other 
salts, by which means nearly all the sulphur is saved, 


Of all the acids used in the arts, this is the most important, 
and on account of its superior attraction for bases it is em- 
ployed for obtaining almost all the other acids. Though still 
imported, its manufacture in our own country has become 
very extended. 

The extension of the Winslow patent was strongly contest- 
ed by the National Rubber Company, of Providence, R. L 
The invention is an improvement on what is known as the 
Tyerand Helm cloth, patented in 1856, and extended in May, 
1870; and consists of a rubber or gutta percha fabric, as de- 
scribed in that patent, provided with an elastic binding pro- 
duced by turning over the edge of one of the pieces compos- 
ing the fabric so as to cover the edge of the other. This bind- 
ing strengthens the fabric, and is at the same time elastic in 
the direction required for making the gores of shoes, etc. 
An ordinary binding would not answer the purpose, as it 
would be elestic in the wrong direction. The warp and weft 
in each piece cross each other diagonally, and the edges are 
cut and overlapped in lines parallel to the weft, and at acute 
angles to the warp, and is then cemented to the fabric. The 
invention is of great value, especially in the manufacture of 
the well-known Arctic overshoe. 

NEW RULES AND REGULATIONS, 

The Commissioner has just issued a new set of “ Rules and 
Regulations” to accord with the revised and amended law 
approved July 8, 1870, and modified March 3, 1871. Some of 
the more important new features in the office practice are 
found in sections 11, 42, 44,and 45; and the portions em- 
bodying them read as follows: 

11. In case the applicant by amendment either enlarges 
the scope of the claim or claims first filed, or sets up new 
claims, he will be required to file a supplemental oath reéla- 
tive to the invention as covered by such new or enlarged 
claim or claims; and such supplemental oath must be upon 
the same paper which contains the proposed amendment. 

42. Every applicant fora patent or the reissue of a patent, 
any of the claims of which have been twice rejected, may ap- 
peal from the decision of the primary Examiner, in such case, 
to the Board of Examiners-in-Chief, having once paid a fee of 
ten dollars, For this purpose a petition in writing must be 
filed, signed by the party or his authorized agent or attorney, 
praying an appeal and setting forth the reasons upon which 
the appeal is taken. 

This statement of the reasons of appeal should point out 
distinctly and specifically the supposed errors of the Examin- 
er’s action, and should constitute a brief of the argument 
upon whieh the applicant will rely in support of his appeal. 

Before the appeal is entertained by the Board, this state- 
ment will be submitted to the primary Examiner, who will 
make answer in writing touching all the points involved 
therein, and who will specially indicate in what particulars, 
if any, the reasons of appeal fail to represent correctly the 
issue between the applicant and the Office. 

44, All the claims must be passed upon and all prelimin- 
ary and intermediate questions must be settled before the 
case is appealed to the Board. 

45. Cases which have been deliberately decided by one 
Commissioner will not be reconsidered by his successor upon 
the same state of facts. They may, however, be reopened in 
accordance with the general principles which govern the 
granting of new trials, 

More explicit directions in regard to the preparations of 
the drawings are given; and hereafter the copies furnished 
by the office will be executed by the photo-lithographic pro- 








cess. 
ae 
Meeting of the New York Canal Commission. 





The Commission appointed by law to examine inventions, 
and apportion the reward of one hundred thousand dollars 
for improved canal boat propulsion, lately held their first 
meeting at Albany, N. Y. 

The Commission consists of Geo. B. McClellan, Horatio 
Seymour, Erastus 8. Prosser, David Dows, George Geddes, 
Van R. Richmond, Willis S. Nelson, George W. Chapman, 
William W. Wright and John D. Fay. 

Van R. Richmond was elected Chairman, H. A. Petrie, 
Secretary, David M. Greene, Engineer. 

The following resolutions were adopted : 

Resolved, That for the purpose of carrying out the intent of 
the law, this Commission will require, among the tests to be 
made, that the several competitors shall make not less than 
three round trips from New York and Buffalo or Oswego, 
each boat to be loaded with not less than two hundred tuns 





of cargo each way, the trips to be commenced as soon as any 
party is ready and all completed in the least practicable time. 
' For the purpose of determining the time consumed by each 
and all the trips, the clearance must show the day of the 
month and time of day that the boat passes each Collector's 
office ; certified copies thereof to be furnished the Commis- 
sion. In order to obtain information in regard to the prac- 
tical working of the several devices in competition, as soon 
as practicable, the engineer of the Commission, David M. 
Greene, of Troy, will inspect the same from time to time, as 
in his judgment may be necessary, and report the facts ob- 
' tained to this Commission. 
| Resolved, That competitors are hereby notified that, for the 
purpose of carrying out the intent of the law, though it 
is desirable that the three consecutive round trips from Buf- 
falo or Oswego to New York be made at the earliest time 
practicable, that the whole of the year 1872 will be allowed 
to such persons as may desire so much time, and that the 
awards will not be made until the close of navigation in that 
year, 
The next meeting of the Commiegion was fixed for August 
14th, at the office of the Canal Commissioner, Syracuse, N. Y. 
Persons who desire to communicate with the Commiss‘gn, 
should address Henry A. Petrie, Secretary. office of the 
State Engineer, Albany, N. Y. The law in full was pub- 





lished in the ScrmenTiFIc AMERICAN of May 6,.1871. 














A NEW IDEA IN SAFES. 


Mr. 8. Morris Lillie, of Elizabeth, N. J., proposes, by 
means of a new invention recently patented by him, to cir- 
cumvent burglars in their attacks upon safes. He constructs 
a safe having within its walls strong receptacles, into which 
he introduces powerfully compressed or liquified poisonous 
gases, so that when these chambers or branches extending 
therefrom are penetrated by the burglars’ drill, the gases 
shall escape and vitiate the air around the safe, and the op- 
erations cannot be continued. Branch pipes sealed with suit- 
able fusible plugs are also provided, so that in case of fire, 
the melting of the plugs will allow the escape of the mephi- 
tic gas or gases to extinguish the fire. 

The idea of preventing burglars from working in this 
way is ingenious. The escape of a small quantity of 
carbonic acid, carbonic oxide, sulphuretted hydrogen, or 
other gases that might be employed for this purpose, would 
so vitiate the air of a close room that no one could work in 
it, and our readers are generally well aware of the power of 
carbonic acid to extinguish fire. Whether the ingenious fra- 
ternity of burglars will be able to match the inventor, by the 
exercise of equal ingenuity, time will determine. 

en, crates A Boo cl Stemiciny 


THE WEsTFIELD ExPLosion.—THE QUESTION ANSWERED, 
—Mr. Levy F. Smith, of Philadelphia, has cleared up the 
difficulty about the cause of the boiler explosion on board 
the Westfield ferry boat. His evidence is to the effect that 
he supplies steamboats with appliances for boilers, that he 
examined the sheet where the fracture commenced, and he 
believed it never was first quality iron, That “my opinion 
is that the explosion was caused by the igniting of gases in 
the boiler.” 

Q. “ What gases were there ?” 

A. “Steam is a gas,” 

Q. “ Was there any other gas there besides steam ?” 

A. “It may have been oxygen.” 








Examples for the Ladies, : 

Mrs. A. F. Hall, of Wellsville, N. Y., received 10 years ago a Wheeler & 
Wilson Machine as a bridal present, the most valuable of her gifts, not 
excepting a check for $500; it has done all the sewing for her own, her 
father’s and her sister’s families, without a cent for repairs, and but two 











The Pittsburgh (Pa.) Leader says: “ The firm of George P. Rowell & Co. is 
the largest and best Advertising Agency in the United States, and we can 
cheerfully recommend It to the attention of those who desire to advertise 
their business scientifically and systematically in such a way; that is, to 
secure the largest amount of publicity for the least expenditure of money." 








After Sea Bathing, use Burnett's Kalliston to relieve the disagreeable 
action of salt water. 





Answers to Correspondents. 


SPECIAL NOTE.—This column is designed for the general interest and in- 
struction of our readers, not for gratuitous replies to questions of a purely 
business or personal nature. We will publish such inquiries, however, 
when paid for as advertisements at 1°Wa line, under the head af “ Dusiness 


and Personai.” 
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CANNING FrvuttT.—In answer to 8, H,. P. as tothe best method 
of exhausting alr from jars, to preserve fruit, etc., I would say the best 
way is to have the Jars hot to begin with, then put in the fruit as hot as 
posslble, and stop the Jars hermetically as quickly as possible. I have put 
up fruit for the last fifteen years with perfect euccess. At first I used an air- 
pump, which answered well, but no better than the means above described. 
The philosophy of it is this. Air, by heating, expands many times its own 
bulk; consequently, if you take a jar and cover it tightly with the excep- 
tion of a hole the size of a pin through the cover, and set it in hoiling water 
as air expands twenty times its bulk by heating, it is obvious that 19-20the 
of the air passes out through the pin hole in the cover; now drop a little 
sealing wax or solder over the pin hole and you have but 1-20th of the air 
in the Jar that was in it before heating it. Of course the fruit and syrup, if 
put into the Jar cold, displaces most of the air; but putting it In as hot as it 
can be, and filling as full as possible, expels the air to all intents @nd pur- 
poses, Ihave frequently had cans, managed in this way, when made of 
sheet metal, collapse from outside atmospheric pressure as they cooled off, 
which showed that the exhaustion was complete.—G. W. N., of Ga. 


Be.ts.—In your paper of July 29, in answer to L. B. G., you 
say: “There is no rule for locating fixed pulleys on shafts placed in the same 
plane, but inclined to each other. A belt will not ran on pulleysso placed." 
I have seen one running for years almost at right angles; but there ts an 
upright shaft at the point where lines would cross if drawn from the face 
of each pulley, carrying a tight and loose pulley, around which the belt 
runs. Of course, the upright pulleys run in opposite directions, It is very 
simple where driver and driven pulleys are of equal size,and ran in the 
same plane or level; but it can be done when they are of different diame- 
ters, in different planes, or at different relative distances from the floor. 
If this is what L. B. G. wants, 1 will give it to him at some future time. 
And as to belts running In the same parallel, but not in the same plane, or 
rather where the shafts are so placed, all that ts necessary is to reduce the 
highest end of the driven pulley, so that the belt will draw straight from 
one shaft to the other, more or less, according as one end of the shaft is 
more or less raised above the level of the driver.--J. E. 8., of Me. 


CuTTinc GIMLET PornreD Screws.—The screw blank is 

clasped by a pair of revolving Jaws which hold it by the head. Next a cut- 
ter is ewung round on a pivoted arm and shaves the point to the proper 
As soon as the point is shaved this cutter swings back out of the 


taper. 
The thread cutter 


way, and the cutter for the thread begins its work. 
commences nearest the head of the screw and passes toward the point as 
the screw revolves, taking a light chip. Then it is releasod and flies 
back towards the head, and starts with another chip. This is repeated 
until the screw is cut to the proper depth. For cutting the longer screws, 
a grooved rest is held against the side opposite the cutter to keep the 


screw from springing. I have given a general description without details. 


No dies are used.—G. A. B., of R. L. 

Frost Proor Buripine.—W. 8. H. inquires how to build a 
frost proof room above ground. I believe the best way to do it would be to 
build double walls and roof, the farther apart the better, and fill the space 
with saw dust or similar material. The outside walls and roof,I would 

make of rough boards, and cover with tin as near air tight as possi 

ble. This will stop the circulation of the air, and rats. Dig the earth ouf 
of the inside as deep as convenient, or sink a well hole in the center. Floor 
over level with the ground, leaving a little space between the edge of the 
floor and the wall for the warmth to rise through. The filling between the 
walls should go some distance below the surface ; or if the ground be wet, 
cover a few feet out from the wall with straw or something that wij] keep 


out frost.—F. A., of lowa, 




















SaLT IN Soap Maxinc.—lIn answer to C. F. M. in regard to 
use of sait in making soap, 1 cannot give him the formula of Mr. Alex. T. 
Macrae, but { will give him my own if he wishes to try it. Let him use 
good iye from hickory ashes, or “ concentrated lye,”’ and the usual amount 
of soap grease, and make his soft soap in the ordinary way, boiling it well. 
Try it as it progresses, and when it gets to a proper jelly consistency, upon 

ling, sdd salt, and try it after the addition, until upon cooling 
it gets quite firm and hard; then pour the whole kettle full out in some 
receptacte so as to allow the soap to be abont four or five inches in depth. 
Let it cool, and then cut in blocks and put in a dry place, and he will find it 
improve by age. A little practice will be all he requires to get the proper 
proportion of salt to be adided.—R. 8, 5. H., of Md. 


Marre Give.-—in response to J. H. P.’s request in regard 
to marine glue, (in the issue of 22d inst.), I must refer him for a more accu- 
rate formula for preparing itto Tomlinson’s Encyclopedia of the Arts and 
Sciences, artacie on glue and shellac. I have not the book at hand, and it is 
years since I have seen it, but I have made marine glue by its formula. The 
ether used must be perfectly free from alcohol, as that fiuid acts as a pre- 
cipitent upon india rubber. Heat, however, must be applied in hastening 
a solution, the best means for so doing being the sand bath. [In my arti- 
cle on glues, you made me say “take the scales" of certain fish; I wrote, 
* take the skins.” }—F. L. J., of Ark. 


Frost Proor Bur.pnve.—My father’s plan is to put oak sills 
level with the ground, se that no air can get under them. He then puts 
up the frame in the ordinary way, weather boards it, and sheets it on the 
inside with tongued and grooved plank, and then fills the space between 
with sawdust or tanbark packed tight. Before putting the sawdust or tan- 
bark in, it is } 2st to put sx or eight inches of cinders from the blacksmith 
shop, t6 keep theyhts from cutting through. The floor above should be 
tight to exclatle the wind, My father has kept apples, potatoes, eggs, etc., 
without freezing, In a house of this kind for 13 or 14 years.—J. V. J., of 
Ontario. 

RELATIVE PowER tn Bortne AnD Turntnc.—G. 8. R. does 
not give hight of point above the shank of his tool, nor does he say whether 
the cylinder remains firm. However,I do not think that it does or can 
take more power to bore # 16 inch cylinder than to turn a 16 inch pulley, 
provided every thing be right in both cases. In outside turning, the shank 
ot tool stands at an obtuse angle with the work, above the tool, giving 
somewhat near on end thrust, in direction of the shank, and is therefore 

not liable to spring into the work. Inside turning or boring the tool stands 
at an actite angle with the work, ahead, and is very Hable to spring in if 
not of proper shape, or if not set right; when, if the belt does not slip, 
something must give. Ifhe will use a side tool, as in diagram, from } inch 








to 1 inch <aead of ceater, clamped frm, { cannot see why he should have 
eny more trouble. As to speed, if the length of cylinder is same as face o 
pulley, and inside of cylinder be free from sand, as pulley, I see no necessity 
for any variation.-—-B. P. (3., of Mass. 

RELATIVE PowEx ry Korine AND TuRNING.—Answer toG.§. 
R., query 1, July 22.—The reason that more power is required to bore a 
cylinder than to turn a pulley is because of the difference of angles at 
which the"chips are to the cut. The curve in the cylinder tends to 
thicken and support the chip in advance of the cut, while that of the pul- 





‘ Scientific American. 

Lrxine Inon VesseLs.—J. H. P.—Tin is the best material for 
lining iron pots and kettles. They can be easily retinned when required. 
The process laid down by McKensie is effectual and very simple. His book 
will be found in almost every library.—C. T., of Vt. 


CrEap Horse Powrr.—E. G. A.—The best of “ cheap horse 
powers can be made by erecting an upright shaft with sweep, and a large 
drum attached to it. Gear up with smaller drums to any speed required 
—C. T., of Vt. 

SizIne FoR GrLpInc.—M.—The best sizing for gilding on 


glass is made as follows: Put a piece of isinglass as large as an old fash- 
joned cent into a teacup; fill half full with boiling water. When well 
mixed, and before cold, fill nearly fall with spirits of wine.—C. T., of Vt. 

C. M. R., of N. H.—Were we about to transmit power from 
a prime motor through s distance of 650 feet we should use a telodynamic 
cable, or wire rope belt, unless it were requisite to take off power along 
the line of transmission, in which case we should use a shaft. 

E. M. F., of Ohio—The maximum velocity of rivers, creeks, 
etc., is in a vertical plane where the water is deepest and at a point some- 
what below the surface, the distance below depending upon the depth of 
the stream, incline and character of the channel, bottom, etc. 

M. H., of Mass.—The so called sweating on the outside of 
vessels containing liquids is caused by the condensation of atmospheric 
moisture thereon, Outside moisture will not strike through air tight 
metallic cans. 


J. N., of N. B—The valve of your engine, is evidently from 





your description, not properly set. ‘You should obtain the advice of a 
competent engineer and have him indicate your engine and adjust it pro- 


perly. 
Declined. 


Communications upon the following subjects have been received ana examined 
by the Editor, but their publication is respectfully declined: 


Querres—T. H.—V. W. K.—R. P. K.—and G. A. 

RELATIVE POWER IN BORING AND TuRNING—F. A., J. W. 
B., and W. 

CANAL NAVIGATION—B, W. H., and C. T. 

Keerinc Fires rrom HorsEes—ZJ, G. T. 

SPEEDY AND QuICK TRANSPORTATION—H. C. J. 

New Boat To Run upon LAND AND WaTER—J. M, 
RUNNING OF BELTs—W. G. B. 

PRACTICAL NAVIGATION OF THE AIR— ———. 

CHINESE PuzzLE—F. A. 

ParnE’s Motor—C. T. 

Stream PLowine Macurne—E. C. H. 

SPIRITUAL PHENOMENA—R, H. 

THE IMMORTAL INVENTOR OF THE TELEGRAPH ON STORM 
AND FiLoop Sianats—A. W. 
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d’Heureuse’s Patent Air Treatment in the quick, cheap, and 


perfect manufacture of wine, cider, spirits, sugar, oils, etc. Rights for 
sale, For particulars, apply to R. d’Heureuse, P.O. Box 6,844 New York. 


The Baxter Steam Engine Co., 18 Park Place, New York, have 
the most economical engine. Sizes2to10H.P. Send tor Circular. 

The paper that meets the eye of manufacturers throughout 
the United States—Boston Bulletin, $4 00 ayear. Advertisements 17c. a line. 


For best Lubricating Oil, Chard & Howe,134 Maiden Lane,N.Y. 





ley reduces and weakens };.—E. 8. W.—{ We have received many letters on 
this enbject, but as they are to the same effect as E. 5. W.’s, it is unneces- 
sery to print them. The opinion expressed is undoubtedly the correct 
one. Moreover, the difference in the required power increases as the dia- 
meter of the cylinder diminishes, as lessening the curve ot the surface 
facilitates external and retards internal cutting. —Eps. ] 


Smooraine STEEL wiTHouTt FiiieG.—I have done a great 
deal of such work by first turning and then grinding, revolving my axle on 
centers, and grindstone on bearirgs. Of course the face of the stone needs 
to be leas than one half the width of the length of the bearing; and the 
same time both axle and grindstone are rotated, the shafts or axle or grind” 
stone must be reciprocated properly. If properly done, the metal is much 
mure perfect than if filed.—H. J. H., of N. Y. 


Purrixe up Frourr ox Giass.—S. H. P. will find the follow 
ing entirely satisfactory. Simply place a common table spoon in the jar 
before pouring in the boiling hot fruit; pour until the jar is full, then 
remove the spoon and fill the vacancy caused by its removal. Fasten the 
‘ar at once, as usual, and the fruit is safe. I put up thirteen dozen in this 
way last year, and not a single jar broke, nop was any of the fruit spoiled. 
LC. « 

Frsisuine Wautnvt.--H. W. M.—For filling walnut wood, 
there are many compourids in use, several of them under patents; that 
which discolors the wood the least and at the same time produces a fine 
finish, is the most sirople of them all, being nothing but fine rye flour mixed 
with botied ofl, japru ani turpentine, ground fine in a paint mill, and 
slightly colored with buartit amber.--C.T., of Vt. 


A. L., of Mass.—We believe that the theory of cushioning 
by exhaust clorure is sound both ir theory and practice; and also that the 
use of independc.t cams und eccentrics for this purpose is the better way 
when it can b., done conveniently. At the same time it may be advisable 
on some engines to give some lead to the induction valves in conjunction 
with early exhaust cloeurc. 


Wasatne Exntn.—Turn the ether and water into a giass 
funnel, while you hold a finger to the end to prevent anything from ran- 
ning out. The ether rises to the top, the water and residue fall to the bot- 
tom. Take away your fiiger from the fannel and let the water out; then 
save your ether. It is alnjost as simple as saving washed o1'.—H. J. H. of 
N. Y. 

Omine Bevrs.—A good way to oi] belts is to pour the oil 
on to the insic.¢ of the bel’ as it runs, and let the pulleys work it in. It may 
be put on freely if the belt; be ranning idle, but if at work it will take but a 
smali quantity at atime without slipping. Keep the leather just oily 
enough t> make it pliable.—0O. A. B., of N. Y. 

Coatine Inon Mouns.—G. J. C. asks what to coat iron 
\nolds with to produce good smooth castings. If he will smoke his molds 


well before pu uring his metal, I think he will find no trouble. I am no 
molder, but have seen it done with the desired effect.—C. H. C., of N. Y. 


Qouanten Twist Bevrs.—in answer to J. E. D.’s query about 
quarter twist belt boles, (July 29), you make me say :—Moreover, J. E. D. 
will find it economical, etc. It should read: moreover, J. E. D. will not 
find it economical, etc.—F .H.C., of N.Y. 

Bexs.—Answer to J. E. G., query 10, July 22.—If two shafts 
in the same plane, but not parallel, are belted together, the belt will ran 
towards the ends that are nearest together.—E. 8. W. 


The Eccentric Elliptic Geared Power Presses are the best in 
the world. For Circulars, address Ivens & Brooke, Trenton, N.J. 

To Cotton Pressers, Storage Men, and Freighters.—35-horse 
Engine and Boiler, with two Hydraulic Cotton Presses, each capable ot 
pressing % bales an hour. Machinery first class. Price extremely low. 
Wm. D. Andrews & Bro., 414 Water st. New York. 

L. & J. W. Feuchtwanger, Chemists, 55 Cedar st., New York, 
manufacturers of Silicates of Soda and Potash, and Souble Glass. 

Send your address to Howard & Co., No. 865 Broadway, New 
York, ani by return mail you will receive their Descriptive Price List ot 
Waltham Watches. All prices reduced since February ist. 

Dealers in mill machinery, please send address to 8. H. 
Souie, Binghamton, N. Y. 

Quinn’s Patent Ferrule makes good all leaky boiler tubes. 
Address P. Quinn, South Newmarket, N. H. 

Self-testing Steam Gauge.—The accuracy of this gauge can 
be tested without removing it from its connection with the boiler. Send 
circular, E. H. Ashcroft, Boston, Mass. 

Ashcroft’s Low Wester Detector. Thousands in use, Price, 
$15. Can be applied for less than $1. Send for Circular, E. H. Ashcroft, 
Boston, Mass. L 

See advertisement of new Machinist’s tool on last page. 


Sell your patents for the Pacific coast through Wiester & Co., 
17 New Montgomery street, San Francisco, Cal. 

Lord’s Boiler Powder is only 15 cts. per pound by the bbl., and 
guaranteed to remove any scale that forms in steam boilers. Our Circular, 
with terms and references, will satisfy all. Geo. W. Lord, 107 W. Girard 
ave., Philadelphia, Pa. 


Brown’s Coalyard Quarry & Contractors’ Apparatus for hoisti ng 

aud conveying material by iron cable. W.D.Andrews & Bro,414 Water st..N.Y. 

Presses, Dies, and Tinners’ Tools, Conor & Mays, late Mays & 
Bliss, 4 to 8 Water st., opposite Fulton Ferry, Brooklyn, N. Y. 

Over 1,000 Tanners, Paper-makers, Contractors, &., use the 
Pumps of Heald, Sisco & Co. See advertisement, 

For Sale—A Patent on Steam Mangle, Address P, Rund- 
quist, %4 Sixth Avenue, New Yor City, 

For Solid Wrought-iron Beams, etc., see advertisement, Ad- 
dress Union Iron Mills, Pittsburgh, Pa. , for lithograph, etc. 

Diamond Carbon of all sizes and shapes furnished for drilling 
rock, sawing and turning stone, conglomerates, or other hard substances 
also Glazier’s Diamonds, by John Dickinson, 64 Nassau st., New York- 

Glynn’s Anti-Incrustator for Steam Boilers—The only reliable 
preventive. No foaming, and does not attack metals of botlers. Price 2% 
cents perlb. C. D. Fredricks, 587 Broadway, New York. 

To Ascertain where there will be ademand for new machinery 
or manufactarers’ supplies read Boston Commercial Bulletin’s Manufactur- 








ing News of the United States. Terms $4 00 a year. 
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Peck’s Patent Drop Press. Milo Peck & Co., New Haven, Ct 

The Greenleaf Grate Bar saves fuel,and lasts much longer than 
the ordinary bar. Address Greenleaf Machine Work, Indianapolis, Ind. 

Mining, Wrecking, Pumping, Drainage, or Irrigating Machin- 
ery, for sale or rent. See advertisement, Andrew's Patent, inside page. 

Bliss & Williams, successors to Mays & Bliss, 118 to, 122 Ply- 
mouth st., Brooklyn, manufacture Presses and Dies. Send for Catalogu 

Makers of 4 in. light Cast Iron Pipe, address E, Whiteley, 
61 Charlestown Street, Boston. 

Any person wishing to engage in the manufacturing business 
in the West, can secure the real estate and buildings, on the most favorable 
terms, in a city of 6,000 inhabitants,who will extend aid and encouragement 
to good men. Adiress K. G. Cooper, Jefferson City, Mo. 

Improved Mode of Graining Woda with Metallic Plates, patent 
July Sth, 1870, by J. J. Callow, Cleveland, O. Sample plate sent for $3. 

See Gen. D. C. Buell’s advertisement of the Airdrie Iron works 
and Coal lands. 

Wanted—To purchase an established business, or an interest 

therein; Manufacturing or Chemical preferred. Address F. C. Beach 

260 Broadway, corner Warren, basement, New York. 


Wanted—A travelling or peddling agency which will’ pay. 
Address “ Bombyx,” care C. H. Jones & Co. 114 Fulton Street, N. ¥. 

For cars and track of the Portable Railroad, send your orders 
to Val. Hilburn, Easton, Pa. ‘ 

Omnibuses, in good condition, for sale low, by I. C, Moore, 
215 Arch Street, Philadelphia.’ “* ~ 

Wanted—A Machine for cutting oval openings in thick card- 
board. C. Faser, 8% Arch Street, Philadelphia, Pa. 

Wanted—Proposals for furnishing, either new or second 
hand, 1,000 feet 1 to 1X in. gas pipe. Address Trevor & Co. , Lockport, N. Y, 

The best Compression and Self-closing Faucets are manufac. 
tured by H. Moore, 41 Center Street, New York. 

Lead Pipe, Sheet and Bar Lead, For a good article, address 
Bailey, Farrell & Co., Pittsburgh, Pa, 

Superior Belting—The best Philadelphia Oak Tanned Leather 
Belting is manufactured by C..W, Arny, 901 Cherry Street, Philadelphia, 

Improved Foot Lathes, Hand Planers, etc. Many a reader of 


this paper has one of them. Sellingin all parts or the country, Canads, 
Europe, etc. Catalogue free. N. H. Baldwin, Laconia, N. H. 


—e—oeoeoeoeoeo 
Queries. 


( We present herewith a series of inquiries embracing a variety of topics of 
greater or less general interest. The questions are simple, it is true, but we 
prefer to elicit practical answers from our readers. } 











1—SetTTine BormeErs.—Will it be safe to place a forty 
inch two flue boiler, twenty-four feet long, alongside of two forty-eight inch 
tubular boilers, fourteen feet long, all to be heated together in the usual 
way, and connected as usua! by steam and mud drums ?—W. E. H. 

2.—TorToIsE SHELL.— What is the best method of prepar- 
ing tortoise shell for pressing in molds ?—C. L. 


8.—DRESSING SKINS WITH THE HAIR ON.—Will some one 
please tell me the best mode of dressing hides with the hair or fur on?—J. 
8. P. 

4.—COLORING COPAL) VARNISH.—Can any of your readers 
tell me how to color copal varnish, so that when applied to wood which has 
not been stained, it will present the color of black walnut or other dark 
wood ?—Mc. H. 

5.—VESSEL FOR CooKrne TOMATOES.—What is the best 
kind of metal to use in making a vessel to manufacture tomato catsup? We 
have used tin, but find the action ofthe acid of the tomato soon uses it up. 
-I. 

6.—CEMENT FOR PAPER.—Do any of your readers know of 
any glue, cement, or mucilage with which paper, cloth, etc., can be pasted 
together, so that hot oils cannot percolate through the joints ?—A. |. M. 

7.—BaTTERY.—Nemo talks to the point on the battery 
question. I should like to hear from him as regards the following: Would 
not a carbon plate, instead of the copper, im the bichromate solution, give 
the same quantity and more intensity ? Is the bichromate solution identical 
with the battery fluid sold commercially as electropoin? Does the bichro- 
mate solution give off fumes,so asto make it undesirable in a dwelling 
house ?—NEUTRAL. : 

8.—GALVANIZING WIRE SprINGs.—Can any of your read 
ers give me a recipe for galvanizing or zinc coating wire springs, without 
heating them so as to impair the temper ?—O. A. B. 

9.—Drip Prez oF STEAM HEATER.—Will some of your 
readers explain why it is that in {tting up a building with steam for heating 
purposes, the drip or return pipe connections are always made below the 
water line in the boiler? Is this necessary? If it is, would they be kind 
enough to say a word or two on the subject ?—A. 8. 

10.—SHADING BrRONZE.— Will some of your readers tell me 
the best and easiest way of shading bronze ?—G. N. R. 

11.—GrinpiIne OREs.—Can any one tell me which is the 
best kind of mill to use for grinding iron ores; the Chilian or other?—J. A. T. 


12.—BorTrLine CrpER.—Will some of your many corres- 
pondents give me a recipe for bottling and preserving cider during the win- 
ter? I have drunk cider put up North which tasted like champagne.—F. 
L. J. 

13,—LEAKAGE OF Paris.—Can any of your readers tell me 
why a common wooden pail which is perfectly tight when containing water 
should leak or soak through when containing whitewash or lime and water 
~J. B. 

14.—ConE PuLLEyYs.—| wish to belt from a cone pulley 
of three steps, sixteen, fifteen, and fourteen inches in di ter, to th 
the smaliest pulley of which is one inch in diameter. What size must I turn 
the two larger pulleys on the small cone, so that the belt shall run with 
equal tension on all the pulleys ?—A. W. G. é 

15.—Paris GREEN ON Porators.—Will the use of -Paris 
green on potato plants poison the tubers,so as to poison those that eat them? 
It is held by many, and by some that should know, that such is the case. 
can see no difference in the quality or taste of them.—C. E. McR. 


16.—Porovs CELL ror BATTERY.—Can I, in a galvanic bat - 
tery, use for a porous cell asack made of soft leather? The battery is put 
up in the following manner: In atwo gallon stone jar is fitted a sheet of 
copper; the jar is then filled with a diluted solution of sulphuric and nitric 
acid, one pound of the former and one half ounce of the latter for two gal- 
lons of water. For a porous cell I intend to take a bag or sack made of soft 








leather, to be filled with a concentrated solution o1 common salt, in which a 
zinc bar ie to be immersed.—A. R. 

















house colamns I find the foliowing defects: On the ide they are soft, while 
on the inside they are so hard that the drill will not touch them. The cast- 
ings are not annealed. No. 1 foundery iron was charged in the cupola; 
the mold was made in green sand. The defect was noticed in drilling. I 
cannot account for the peculiar character of such castings, though I have 
noticed pigs of the blasi farnace to be of the same description. I would be 
obliged if some practical founderyman would give the cause in the columns 
of your paper. —C. F. L. 


18.—REVARNISHING.— Will some of your numerous readers 
give me directions for revarnishing furniture without removing the old coat 
of varnish ?—H: G. W. 


19.—SAND AND Emery BEtts.—I wish directions for pre- 
paring sand or emery belts for finishing woodwork. I require something of 
the kind in the mMimnaufacture of my paper files (for which you procured me a 
patent), and 40 not know how to prepare it.—B. F. N. 


20.—RestTorine GLuE.—I wish to ask, through “ Queries,” 
how to restore glue which has soured from some cause unknown,ané will not 
ary ?—E. 8, C. B. ‘ 


21.—Drawine CompassEs,—I have some fine steel pointed 
drawing compasses, the points of which have been blunted or turned. Can 
some of your readers inform me how to renew those points, still preserving 
the graduating angle ?—J. E.B. 9 ciel 

22.—GraveL WaAtks.—What substance sprinkled on a 
gravel walk will kill vegetation? I have tried salt, but that does not have 
the required effect.—F. C. 


23.—TABLE CuTLERY.—D. B.,of N. Y., answers my inquiry 
about cutlery, that “ my knives were made to sell, not to cut; now in this 
connection all I can say is to reiterate what was in my original communica- 
tion, namely, that I have purchased of the best and most reliable importers 
of the article in question in Baltimore, and taken “ Rodgers’,” “*‘ Wosten- 
holm’s,” and “Butcher's” branded carvers,and they do wear for a short time, 
but the material seems to'get entirely worthless. I profess to know some- 
thing in regard to sharpening, and the use of the “ steel,"” but the edge turns 
off at once, and I was anxious to know whether the use of scalding water, in 
which they are put by servants, had any effect upon the temper; and if so, 
whether the knives could be re-tempered ?—R. 8. 8. H. 


Hecent American aud Foreign Patents. 


‘Under this heading we shall publish weekly notes of some Of the more promi- 
nent home and soragn patents. 








Jan Movement For Rock Dritis.—Hugo Sontag, of Osnabruck, Ger- 
many. The drill shank is made in the form of a cylindrical rod of suitable 
length. Its upper end is swiveled in a sleeve having projecting wings, and 
each wing having projecting ears. The shank is fitted into a tubular shell, 
vertically slotted to admit the wings of the sleeve. The tube or shell is sus- 
pended from its upper end, which is rigidly fixed to a rod suspended from a 
rope swiveled in a link connected with raising and lowering apparatus. On 
this rod is a vertically adjustable plate, whose motion up and down is limited 
by shoulders or pins. This is connected with the rope or chain, by which the 
plate and parts attached to it are lifted. From this plate are suspended two 
rods, which extend down the shell into projecting enlargements of the same. 
Each rod has two projecting ears near the upper end of the slot. Whenever 
the drill is let down and touches bottom, the ears strike the upper portion of 
the slots of the shell, and are moved on inclined edges into enlargements ot 
‘the slots, and rest on projections of the shell. The drill being dropped into 
‘the rock, tripping hani locks the shell, and the latter acts 
as a hammer upon the bit socket. The drill is then withdrawn, and the 
movement repeated; but if the bit becomes stuck and resists withdrawal, 
the tripping mechanism unlocks the shell which is drawn up, creating a jar 
that loosens the drill in its seat. 

ComprneD Sap Iron aND RuFFLeR.—William Banzett, Williamsburg, 
N. Y.—This invention relates to the combination with an ordinary sad iron 
of a pair of fluted rollers mounted in vertical standards, placed at the front 
and rear ends of the jron, said standards being alsu connected at their upper 
ends with the handle of the sad iron, the object of thus combining the iron 
and rollers being to furnish a ready means of fluting ruffies and other like 
articles after they have been ironed. 

Music Lkar Turner.—Arthur W. Bush, and Marshall McComb, of 8t. 
Cloud, Mich. This is a combination and arrangement of various devices 
whereby an instrument is produced that may be easily attached to a piano, 
organ, or other key boardi. strument, and which will turn the pages of music 
as they are required, either by the use of the hand or foot. 


Horse Hay Forx.—Jacob Huy, of Bakerstown, Pa. This is a combination 
of pointed tube rod, springs, and shouldered and pivoted prongs, loop, piv- 
oted lock, trip arrows and catch, by which a very compact harpoon fork is 
secured, and one which we judge will be very effective in use. 


Lamp Cutuney.—Edward David Ashe, of Brompton, England. A new 
way of forming the upper of the chi y of conducting and radiating 
material, which shall rapidly absorb the heat evolved from combustion, and 
convey it to an adjacent vessel of water, is employed. The metal section is 
made conical, and is suite? for the reception of small sheet metal vessels 
having vertical central conical pipes through them, which may be put on 
for heating water or other substances. The lower part of the chimney is a 
short glass section, which is fitted to the lamp top in the ordinary or any 
approved manner, and in any approved form. It is provided with a cylin- 
-drical or slightly conical part at the upper end, to which is fitted the tin or 
‘other sheet metal section, so as to hold with sufficient power by the frictional 
contact. Immediately above the top of the glass section it is provided with 
the air holes for admitting air to the flame at or above the top, by which the 
combustion fis made more perfect, smoking prevented, and the flame im- 
proved in brilliancy, 

Gratin Spovut.—John O. Frost, of Candor, N. Y.—This is a new and use‘ul 
improvement in spouts for delivering grain and similar commodities into 
bags; and consists in a sleeve made to slide on the spout by means of an 
eccentric or other analogous or equivalent device, the construction and ar- 
rangement being as hereinafter more fully described. When the sleeve 
is thrown down by the eccentric, the bag is faste ed between the collar and 
the end of the sleeve. When the eccentric is turned and the sleeve is 
thrown up, room is left for adjusting the bag over the collar. By this 
improvement no hooks are required, and, consequently, there is no tearing 
of the bags, or of the clothes or fingers of the miller. The inventor does not 
confine himself to this particular arrangement; the sleeve may be operated 
-on the spout by means of a cam and without a hand wheel. 

Earta Bortne Avorr. — This invention relates to a new and useful 
‘improvement in augers for boring wells, whereby it is claimed much valua- 
ble time is saved. It consists in forming the auger of a longitudinal section 
ofa hollow cylinder flattened on its back so as to admit air, and provided 
“with a cutting bit and circular lip, which receives and supports the colamn 
‘of earth when the auger is withdrawn. The bit works downward as the 

auger is revolved, and the earth which is thus undermined is left stationary 
with the auger, and when the pod or auger is full it is raised, and swinging, 
‘as it does, from a derrick, it is turned in a horizontal position with the open 
side down, when the earth drops by its own gravity. Water is used during 
‘the process of boring with this auger, which greatly diminishes the friction. 
Air is constantly admitted to the auger by means of a flattened space on the 
back, which prevents a vacuum being formed to retard or obstruct its with- 
drawal. With this auger the earth is, it is claimed, readily bored to the depth 
ofa hundred feet or more. The auger is attached to the end of s wooden 
rod, to which the power is directly applied. There is a band around the 
semi-cylinder near the top, two inches under, more or less, the object of 
‘which is to support the lead in the auger (tenacious clay, for instance), and 
- prevent its discharge before the proper time. William Wheeten Jilz, of 
Hamilton, Mo., is the inventor of this implement. 








. . 
Scientific American. 

APPARATUS For TRANSMITTING MoTION.—Edward H. Bancroft, of Syre- 
cuse,N. Y. This invention relates to improvements in apparatus for trans- 
mitting motion from the horizontal shaft of a wind wheel revolving around a 
Vertical axis, or other powers having like action ; and it consists in a connec- 
tion of two cranks on the said shaft by connecting rods and cross heads, or 
slides with a pair of reciprocating rods, so that the cross heads or slides, and 
their supports which are mounted on the horizontally revolving frame by 
which the wind wheel shaft is supported, may have the said horizontal mo- 
tion while transmitting the reciprocating motion to the reciprocating rods, 
which impa-t motion to a revolving shaft by two other connecting rods and 
cranks, both pairs of the cranks being set perpendicular to each other for 
passing the dead centers. The invention also comprises an arrangement of 
one of the said reciprocating rods within the other, and the shaft driven by 
them above the lower ends, to which the connecting rods are attached, and 
passing through a slot in each of said rods in a manner to economize space, 
and simplify the cost of the apparatus. 

WasHine Macutne.—Isaac H. Adiams, of Montana, lowa.—This invention 
relates to a new and improved washing machine, in which the essential fea- 
ture is an arrangement of the rubbing boards, which is placed in the bottom 
of the tab, and commonly made stationary, with a joint at or about the 
center, and connecting the lower part with the levers for working the 
vibrating board, so that after the latter has been raised well off the clothes 
the said jointed part will be raised so as to turn and shift the clothes to facil- 
tate the presenting all sides to the rubbing boards. 

Sat¥-Luparcatine JovgnaL Box.James Duff, Peoria, I1.—Tiiis inven- 
tion relates to a journal box placed within an oll box, and provided with a 
wick occupying a longitudinal groove in the side of the journal box, at the 
top of the same, and passing at one or more points through orifices in the 
journal box into the oil box, 80 as to take oil from the latter by capillary at- 
traction, and deliver it at the side of the shaft in the journal box, from which 
it runs back into the oil box through spaces left between the ends of the lat- 
ter and of the journal box, and also through spaces at the sides. 

Saart Covriine.—Edward G. Shortt, Carthage, N. ¥Y.—This invention 
is an improvement on that for which letters patent of the United States No. 
95,277, were granted to applicants on Sept. 2th, 1869, and consists in form- 
ing a transverse slot at the middle of the wedges to enable them to spring 
and close down upon shafts varying in size in different parts; and also 
in transverse grooves made in the backs of the wedges to hold tallow, and 
thereby prevent the wedges from rusting or adhering to the inside of 
the sleeve or tube. 

Toy.—This is a toy constructed of spiral grooves on conical upright stand- 
ards, in combination with grooved inclined planes, etc.,down which marbles 
are rolled to a receiving block, the object being to see how many balls can 
be kept moving down the grooves by taking them one by one from the re- 
ceiving block, and placing them in a cap at the top of the toy. Samuel 
Patterson, of Newark, N. J., is the inventor. 
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117,716.—Sewine Macuine.—J.S8. Alter, Leavenworth, Kan. 
117,717.—Foe Horn.—J. R. Anderson, Brooklyn, N. Y. 
117,718.—FrEepER.—J. P. Arey, Georgetown, Colorado. 
117,719.—Hoox Ho.per.—L. Arnold, Belchertown, Mass. 
117,720.—Bor.eR.—I. Atyco, North Fairfield, Ohio. 
117,721.—Bur.p1ne.—F. M. Bain, Delaware, Ohio. 
117,722.—Soar.—G. Baker, I. Bullock, Lima, Pa. 
117,723.—LapLe.—R. D. Baker, Syracuse, N. Y. 
117,724.—BepsTEap.—T. B. Baldwin, Marshall,T exas. 
117,725.—Sap lnon, Etc.—W. Banzett, Williamsburgh, N. Y. 
117,726.—Harvester. J. J. and D. N. Barnhill, Vincennes,Ind. 
117,727.—Raneor Setrine.—A. F. Barry, New York city. 
117,728.—SHOULDER Brace.—A. W. Beaman, Boston, Mass. 
117,729.—Rarrer Hoox.—J. N. Bebout, Oberlin, Ohio. 
117,730.—AxLe.—J. W. and A. W. Beer, Rural Valley, Pa. 
117,731.—Srrine Vent.—E. J. Bennett, Port Huron, Mich. 
117,732.—DentaL Dan.w.—G. V. Black, Jacksonville, Ill. 
117,733.—Suart Cour.tine.—G. V. Black, Jacksonville, Il. 
117,734.—PLow.—aA. J. Borland, Charlestown, lowa. 
117,785.—CarPet STRETCHER.—W. Brown, New York city. 
117,736.—Grain THRASHER. -R. Bryan, Penn Yann, N. Y. 
117,737.—Inontne TABLE.—F. A. Byram, Germantown, Pa. 
117,738.—Srr1. R. P. Buckland, Jr., G. A.Gessner,Fremont,O. 
117,739.—Car.—N. W., C. W. Camp, Saratoga, N. Y., N. H. 
Camp, Wilkesbarre, Pa. 
117,740.—W asHine Macu.—W. Clack, Prairie du Chien, Wit. 
117,741.—CLEaNER.—C. B. Clark, Armada, Mich. 
117,742.—Trace Buck.Le.—I. Clark, Dryden, Mich. 
117,743.—Inxstanp.—S. D. Clark, Minneapolis, Minn. 
117,744.—TwereEr.—T. 8. Clark, Chicago, Ill. 
117,745.—W nee Prt.—J. Collins, Crawfordsville, Ind. 
117,746.—CuTTER.—J. W. Cornell, Lawn Ridge, Ill. 
117,747.—Cut Orr.—W. B. Cross, Sacramento, Cal. 
117,748.—Pencit.—H. T. Cushman, North Bennin, 
117,749.—F ire Suretp.—A. Dean, Ann Arbor, Mich. 
117,750.—SipHon.—E. de Lagillardaie, L’Orient, France. 
117,751.—ANm™AL PoxE.—N. Denny, Saranac, Mich. 
117,752.—Doe.—G. E. Dowling, 8S. F. Cone, Montague, Mich. 
117,758.—JouRNAL Box.—I. Dripps, Altoona, Pa. 
117,754.—Icz Pick.—W. T. Eames, New York city. 
117,755.—Hanp Carp.—G. F. Ells, Douglas, N. Y. 
117,756.—Coau SHove..—J. H. Farmer, Detroit, Mich. 
117,757.—KinpLer.—J. E. Finley, G. H. Hurd, B, F. Tatem, 


m, Vt. 





ay Tenn. 
117,758.—CLutcH GEARING.—L. 8. Fithian, Brooklyn, N. Y. 
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117,759.—Roap Steamer.—G. W., Fitts, Oberlin, Ohio. 
117,760.—Time.—G., W. Fitts, Oberlin, Ohio. 
117,761.—Drawine Boarp.—J. B. Franklin, New York city. 
117,762.—Damrrr.—B. French, Rochester, N. Y. 
117,763.—CanDLE Ho._per.—J. Fritsch, Carlstadt, N. J. 
117,/64.—Locx.—C, T. Gibson, Baltimore, Md. 
117,765.—CastER.—J. Gibson, Jr., Albany, N. Y. 
117,766.—Savucer.—J. Gibson, Jr., Albany, N. Y. 
117,767.—Sar Spout.—W. 8. Gilmore, Chester, Ohio. 
117,768.—Let Orr.—F. W. Graichen, Olneyville, R, I. 
117,769.—Saw Frame.—J. H. Graham, na ig N.Y. 
117,770.—SoLpeRixe.—J. Gulding, Keyport, N. J. 
117,771.—TeLrorapu.—lI. Hall, New York city. 
117,772.—Removine Sanp,—J. Halliday, New Orleans, La. 
117,778.—Firr Escare.—J, C, Hancock, Charlestown, E. P. 
Richardson, Somerville, Mass. 
117,774.—SHeaks,—C, F, Harlow, Boston, Mass. 
117,775.—LouneE.—V. O. Hart, J. Benjamin, Naples, N. Y. 
117,776.—BLower.—S. H. Hartman, Allegheny, Pa. 
117,777.—Boor StrrercuEer.—J. Hoffman, Belvidere, N. J. 
117,778.—Ho1st.—J. Hoffmann, Tewksbury, N, J. 
117,779.—Ler Orr.—W. H. Howard, Philadelphia, Pa, 
117,780.—Gameg,—C, N. Hoyt, Providence, R. 1. 
117,781.—WatEr Gare.—W. P. Hobbard; Permiand, Tad. 
117,782.—W arcu. 8. Jaccard,J.J Jaques St. Switzerland. 
117,783.—BreLLows.—a. F. Jones, New ¥ city. 
117,784.—AvucER.—S, Katz, Bossardsville, Pa, 
117,785.—Press.—F. Klinck, Philadelphia, Pa, 
1.7,786.—PLue CuTrrer.—D, 8. Kniffen, West Camden, N, Y 
117,787.—DEFECATING, ETC.—M. Landry, Iberville, La, 
117,788.—TrEemoLo.—J. R. Lomas, New Haven, Conn. 
117,789.—ELEvatTor.—G, B. Lowe, Jamesville, N. Y 
117,790.—Sreve.—R, J. Mann, Burlington, Iowa. 
117,791.—Dierrorrum.—M. Marks, London, England. 
117,792.—W asHING Macutne.—T.A. Massie,Plattsburgh,Mo. 
117,793.—CLincHER.—D. Mater, Jr., Bellmore, Ind. 
117,794.—Corron Press.—A. McGowen, Houston, Texas. 
117,795.—EnveLorn.—C, E,. McMahan, Elizabeth, N. J. 
117,796.—BLEACHING.—L. Mendelson, New York city. 
117,797.—SEwine Macutne.—N, Meyers, Buffalo, N. Y. 
117,798.—Jorst Hoox.—J, 8. Miller, Terre Haute, Ind. 
117,799.—Sockxet,—S, Mitchell, Lima, N. Y. 
117,800.—BuRIAL Casker.—J. O. Moore, Albany, N, Y. 
117,801.—PLow. 8, D.,D. A., J.B. Morrison,Fort Msdison,lowa. 
117,802.—PavemENtT.—D. H, Mulford, Saratoga, N.Y. 
117,808.—CuLTIVATOR,—A. H. Myers, Hermon, IL. 
117,804.—Icz ELevator.—J. J, Neuman, Middletown, Conn. 
117,805.—CarBonic Acip.—J, D. O’ Donnell, Washington,D.C. 
117,806.—Trounx Locx.—J. H. Oliver, Baltimore, Md. 
117,807.—Founta1n.—J. 8. Orndorff, Virginia City, Nev. ; 
117,808.—BaLANCE VALVE.—J, V. Pangburn, Galesburg, Ill. 
117,809.—CRrADLE.—C. 0. Parker, Live 1, Nova Scotia, 
117,810.—CHam, etTc.—D. 0. Parker, Live 1, Nova Scotia. 
117,811.—SHor.—C. W. Peeler, Chicago, HL, N. C. Johnson, 
Springfield, 111, 
117,812.—_THRasHine MAcuiInge.—W. H. Pratt, Chicago, Ill. 
117,813.—PLow.—R. M. Primmer, Vinton, lowa, 
117,814.—Furwace.—H. Randall, Quincey, I}. 
117,815.—Ber Hive.—-0.P.Reeve,C.C, Parker, Central city,Mo. 
117,816.—CorNER Post.—J. Roberts, Worcester, Mass, 
117,817.—Lire Boat.—R, I. Robeson, Oskaloosa, Iowa. 
117,818.—Carp EnvELore,—C, Rowland, Washington, D. C, 
117,819.—Sprisxe.—cC, W. Saladee, St, Catharine’s, 
147,820.—Hzatine Daum.—C, W, Sdrvoss, Chicago, I11. 


1) 117,821.—Cuurn.—J. Shaver, Lawrence, Il, 


117,822.—PappLe WueEee..—N.P.Sheldon, San Francisco,Cal. 
117,823.—Suarr Coup.ine.—E. G. Shortt, Carthage, N. Y. 
117,824.—DisinTEGRATER.—C, G. C. Simpson, Montreal, Can, 
117,825.—Armr Enotne.—A. M, Smith, Chicago, Ill. 
117,826.--Drz Mo.p.—I. Smith, New York city. 
117,827.—Saw SHARPENER.—Z. Sperry, Midland, Mich. 
117,828.—Tournine Locs.—E. H. Stearns, Erie, Pa, 
117,829.—Drarr.—J. 8. Tibbets, Brazil, Ind, 
117,830.—Bep Borrom.—C. H. Triphagen, Pewamo, Mich. 
117,8381.—Corner Socket.—J, W. Truby, Chicago, I], 
117,832.—Hanp Stramp.—S. 8. Turner, Westborough, C. and 
G. M. Stevens, Roston, Mass. 
117,833.—Stove.—H. B. Van Benthuysen, Lockhaven, Pa, 
117,834.—Por Cover.—S,. Van Horn, Chicopee, Maas. 
117,835.—Srep PLANTER.—T. G. S, Vaniz, Canton, Migs. 
117,836.—RecTiFyine Sprrirs.—W. H, Ware, Phila., Pa. 
117,837.—Suvu wa —C. H. Waters, Groton, W. Orr, Jr., Clin- 
ton, Mase. 
117,838.—Dre.—R. N. Watrous, Elmira, N, Y. 
117,839.—Pre Currer.—W. M, Watt, Como, Miss. 
117,840.—Hoist.—A. Weide, Chicago, Ill. 
117,841.—Arr Brake.—G. Westinghouse, Jr., Pittsburgh, Pa. 
117,842.—Brick MacuIngE.—W. G. White, Bedford, Ohio, 
117,843.—Fire Arm.—A. E. Whitmore, Ilion, N. Y. 
117,844.—Broom.—A. Willis, Chicago, Ill. 
117,845.—O1LIne JouURNALS.—W, G, Winne, Albany, N. Y. 
117,846.—W asHiInG MAcHINE.—G. L. Witsil, Phila., Pa. 
117,847.—CLorues Dryer.—M., H. Wood, Carlisle, Ohio. 
117,848.--Drrcuine Macuine.—S. 8. Wood, Brooklyn, N. Y, 
117,849.—Hvus.—J. V. Woolsey. Sandusky, Ohio. 
117,850.—CuTTER Heap.—J. V. Woolsey, Sandusky, Ohio, 
117,851.—PEnci.—C. E. Abbott, Malden, R. 8, Merrill, Hyde 


Park, Mass. 
117,852.—Fiser.—W. Adamson, F. A. Simonin, Phila., Pa. 
117,853.—V aLvE.—A. F. Allen, Providence, R. 1. 
117,854.—O1. Can.—M, Andrew, Melbourne, Victoria. 
117,855.—Roorine.—W. 8. Belt, Cincinnati, Ohio, 
117,856.—Boor SoLes.—L. R. Blake, Fort Wayne, Ind. 
117,857.—Tar.—C. T. Bonsall, T. Bergner, Phila, Pa. 
117,858.—TRAVELING Bac.—H. Braunhold, New York city. 
117,859.—Orean.—R. Burdett, B. O. Church, ‘ Sicago, IL. 
117,860.—Bep Srrina.—E. L. Bushnell, Poughkeepsie, N. ¥ 
117,861.—Foe ALArm.—S, G. Cabell, Quincy, Lil, 
117,862,—HarveEstTer.—J. A, Cauldwell, Watkins, N. Y. 
117,863.—F ine ScreEN.—A. Chesnutwood, Davidsville, Pa, 
117,864.—Mowine Macuine.—L. 8. Clark, Bethel, Conn, 
117,865.—Croquet Arcu.—F. M, Clarke, Washington, D. C. 
117,866.—Favucet.—W. Cleveland, Orange, N. J. 
117,867.—Hat Tir.—J. L. Coles, Newark, N. J. 
117,868.—JouRNAL.—S. P. and H. B. Cook, San Francisco, Cal . 
117,869.—CanaL Boat.—M. N. Cummiskey, Paterson, N. J. 
117,870.—MeEpicaL CompouND.—W. Curless, Truckee, Cal. 
117,871.—Ca.. BeL..—H. A, Dierkes, New Yorx city. 
117,872.—Sarety VaLve.—J. B, Edson, Brooklyn, N. Y. 
117,873.—ConDENSER.—H.W.Faucet, Titusville, T. McGowan 
Meredith, Pa. 
117,874.—WacGon Seat.—J. H. Fellows, Alba, Pa. 
117,875.—Brackktt.—L. W. Fifield, Worcester, Maas. 
117,876.—Suor.—F. D. Ford, New Bedford, Mass., E. D. Mc- 
Intosh, Washi. n, D. C. 
117,877.—LEATHER.—J. P. Friend, Peabody, Mass. 
117,878.—Hvus.—J. H. Gaines, Durhamville, Tenn. 
117,879.—CorFrrE MILL, etc.—J. Garfield, Ayer, Mass. 
117,880.—Dir Prre.—W. E. Grenelle, New York city. 
117,881.—Locx Nut.—R. W. Hamilton, New York city. 
117,882.—BuckLe.—G. Havell, Newark, N. J 








117'883.—Hoe Rixe.—D. P. Heflebower, Champaign, Ohio. 











117,885.—DrawErR.—I. A. Howe, Boston, Mass 

117,886.—-Kyrrrine Macnine.—J. M. Howe, Rochester, N. p 

117,887.—STavgE.—A. J, Howell, J. Murphey, Spruce Hill, Pa. 

117,888.—SHeARs.—H. H. Jogels ‘Isbe, South Hartford, G. A. 
Pr 8 il, 3 

117,889,—MiLK Coupounn.V. A. Jagielskt, London, Eng. 


117,390.—Srma..—c. B. Jarvis, J. W. Goff, Cincinnati, Ohio. 
117,291.—Fine ExtinevisHenr.—S. B. Johnson, Phila. P. 
117,892.—Exrracror.--T. E. Johnson, Indianapolis, Ind. 
117,893.—Jack.—P. Keane, Cohoes, N. Y. 
117,804.—Hanezr—T. Kent, J. © Barker, Waukegan, Ill. 
1£7,895.—Faucer.—W., H. Laubach, Phila. Pa. 
117,896.—Deim..—J. Lemman, Cincinnati, Ohio. 
117,897.-Rvussir Suoe.—J. Letson, New Brunswick, N. J. 
117,898.—Crmer Mriu.-—H. Lightner, Neff’s Mills, Pa. 

117 f£0v.—Sare.—L. Lillie, Elizabeth, N. J. 

117,900.—F ree ExtineuisHEr.—S. M. Lillie, Elizabeth, N. J. 
117,901.—Garz.—E. Livingston, Manchester, Til. 
117,902.—Caratace WaekEL.—J.H.Loughbridge,Key W.,Fla, 
117,903.—Governor.—J. D. Lynde, Phila., Pa, 
117,904.—Denrat InstruMENT.—C. H. Mack, Portland,Oreg. 
117,905.—Give.—J. J. Manning, Rockport, Mass. 
117,906.—Frk-Anm.—J.M. Mason, Washington, D. C. 
117,907.—GacE Cock.--P. McGrath, Plattsburgh, N. Y. 
117,908.—Cock.—J. Metier Meherg, Montreal, Canada. 
117,909.—CovupLine,—G. H. Merriam, Portland, Me. 

117,910. —2LanTEeR.—C.T. Merry, M. ‘A. Dunton, Norwalk, O. 
117,91).—Harvesrex.—J. Miller, Swan, Ind. 
117,912.—Lockx.—S. Miller, Gratis, Ohio. 

117.913. —PorTaTo DIGGER. —H J. Moore, Topeka, Kan. 
117,914.—Ruz Arve.—S. C. Moore, Pattonsburgh, Mo. 
117,915.—C-1arm.— J.Morrison, Indianapolis, Ind, 
117,916.—R--r7oN, EvTc.—C. A. Newton, Providence, R. I, 
117,917.—1t.a. Rake.—-G. Notman, Deerfield, Ohio. 

117,918 —Brorrer.—F. A. Ostrander, Troy, N. : § 
117,918.—LeveER Press.—J. Outland, Barnesville, Ohio. 
117,920.—Sravr.-—L. R. Palmer, Belfast, Me. 
117,921.—LeatuEerR.—J. C. Pamerlee, Bean Blossom, Ind. 
117,.922.—Animalt Poy;ER.—W. Patterson, Oneonta, N. Y. 
117,923.—Trace BuckLe.—D. K. Peacock, Little Valley,N.Y. 
117,924.—GrateR.—C, R. Peirce, Phila., Pa. 
117,925.—Gas Pump.—-W. H. Pollard, Seneca Falls, N. Y. 
117,926.—FLAx PuLLeR.—B. M. Reeves, Franklin, Pa. 
117,927.—Srvurrine Box.--P.W. Richards, Boston, Mass, 
117,928.—Srurrins Box, etc.—P.W. Richards, Boston »Mass. 
117,929.—StTrERING.—-N. Richardson, Gloucester, Mass, 
117,930.—Compounn. J. D. Richmond, Jr., N. Liberty, Ky. 
117,921.—Krrrmne Macurne.—S. H. Roper, Roxbury, Mass. 
117,932.—Dra.—C. a Russ, Boston, Mass. 
117,933.—Rarm.—R. 8. Sanborn, Rockford, Il. 


i 1404, PUnEVENG Meare, _F. C. Hooton, West Chester,Pa. 













117,935. BE Pence ya C. Schmidt, Waveuk, N. J, 
117,936.—Saw Mru.—G.Selden, Erie, Pa. 
117.937.—Tu. CourLina.—S. Slack, Lebanon Center, N.H. 
117,938.—F our Bout.—J. C. Smith, Zanesfield, Ohio. 
117,939.—Pack1ne.—S. Stroock, New York city. 

117,940.— W asHING MAcHINE.—A.T. Sullivan, San José, Cal, 
117,941.—VENTILATOR.—O.W, Swift, New Haven, Conn, 
117,942,—Beverace.—A. 8. Taylor, San Francisco, Cal. 
117,943.—Mor Hrap.—L. W. L. lor, Up . pelle, Vt. 
117,944.—Saw.—P. Thom aaa A 

117.945.—Ice CrEEPER.— 2M. Turner, ittsburgh, Pa. 
117,946.—PAavina, ETC, _A, B, Vandemark, Jersey City, N. J. 
117,947.—T WEER. oe L. Weimer, Lebanon, Pa 
117,948.—Horst.—J. Wheelock, Worcester Mass. 
117,949.—Sree Toon, ETC .—D. Wihl, Brooklyn, N, Y. 
117,950.—SteEL Too, erc,—D. Wihl, Brooklyn, N. Y. 
117,951.—Spuirrive Macuine,—W. L, Williams N, Y. city. 
117,952.—Sp.irtine Woop,—W. L. Williams, N. Y, city. 
117,953.—Diz.—J. T, Wilson’, Pittsburgh, Pa. 
117,954.—Diz.—J, T. Wilson, Pittsburgh, —_ 
117,955.—HEEL.—C, Lambert, Quincy, 

117,956.—BARREL Pitcuer, A.D, Witzleben, , Washington, D.C, 


REISSUES, 

4,501.—Fire Piare.—E, Boileau, St. Louis, Mo,—Patent No. 
92,253,dated daly, 6, 1869. 

4,502. SOUREAL Ly J. Duff, Peoria, I11.—Patent No. 90,- 


4,503. ee A a FrameE.—J, E. Earle, tow Hav- 
en, Conn.—Patent No. 36,994, dated November %, 1 
4,504. —Division B,—CLorHes Frame.—J. E. Earle, New Hav. 
n, Conn. —Patent No. 36,994, dated November at 1362. 
4,505.—CLotuks RACK.—V. M. Heath, Morristown, Vt.—Pat- 
ent No. 94,598, dated Bina d ”, 1869. 
4,506.—Inon SpPoon.—G. I, Mix, Yalesville, Conn.—Patent No. 
18,513, dated October %, 1857. 
4,507.—Inon AND Sree..—A. H. Siegfried, South Bend, Ind.— 
Patent No. 113,588, deated April 11, 1871. 
4,508.—EXxTRACTING Fat.—U, F. A. Simonin, Phila., Pa., and 
E. W. Coffin, Glendale, N. J.—Patent No. 102,166, ‘dated. April 
19, 1870; reissue No. 4,067, dated July 12, 1 
4,509. +Division A.—Loom HARNEsS.—J. Sladdin, Lawrence, 
Mass,—Patent No. 80,774, dated August 4, 1868 
4,510. —Division B.—Loom HARNESS.—J. Sladdin, Lawrence, 
ass.—Patent No. 80,774, dated August 4, 1 
4,511. —Gnare Bar.—J. R, Smith, Salem, ion —Patent No. 
70,638, dated November 5, 1867, 


DESIGNS. 

5,164 to 5,174.—Carprets.—R. R. Campbell, Lowell, Mass. 
5,175.—Carpet Parrern,—A. Cowell, Kidderminster, Eng. 
5,176.—Mo.pine.—J. H. Ferreira, Newark, N. J. 

5,177 & 5,178.—Sram Rops,—W. B. Gould, New York city. 
5,179 to 5,182.—Onm. CLorus.—Henry Kagy, Philadelphia, 
5,183.—SHARPENER.—C. Kennedy, Philadelphia, Pa. 
5,184.—Carpet Parrern.—W. Kerr, Phila.,; Pa. 





117,984.—SPInNING Rrve.—J. H. Sawyer, Lowell, Mass. 
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5.185. — Dai wen Pou. — Kintz, West Meriden, Vons. 
5,186.—T1Lx.—B. Kreischer, New York city. 
5,187.—CARPET PATTERN, —C. 8, Lilley, Lowell, Mass. 
5,188 & 5,189.—Carpet.—J. Neil, Clinton, Mass. 

5,190. —CAaKE Disa.—W. Parkin, Taunton, Mass. 
5,191.—HARNEss SADDLE.—L. Rommeiks, Newark, N. J. 
5,192.—DRAWER Puutu.—J. B. Sargent, New Haven, Conn. 
5,193. —CARRIAGE Bopy.—R. M. aa ore New York city. 
5, '194.—Dentist’s Tray.—E. T. One 

5,195.—CaLL BELL.—H. C. Wilcox, est. Meriden, Conn. 
5,196.—TeA BELL.—H. C. Wilcox, West Meriden, Conn. 


TRADE MARKS. : 


416.—MEDIcINE.—P. Davis & Son, Providence, R. I. 
417,—MepicinE.—J. N, Harris & Co., Cincinnati, Ohio. 
418.—Suirtine.—B, B. & R. Knight, Providence, R. I, 
419,— JEWELRY, ETC.—S, Landsberg, New York City. 

420, —Fasnice.— hoo Epaactaco Pioneer Woolen Factory, San 


421 —Minscrnie oe fiiden & Co., New Lebanon, N. Y. 


EXTENSIONS. 


Bossrns, I. HAYDEN, of Boston,Mass,Letters Patent No.17,929, 
dated August 4, 1857. 

SULPHURIC AcID. A, MONNIER, of cosedh aay eteue 5 
Patent No. 17 datedA til, 
ed October 6, 1897 7 reissue: 





Pa.—Letters 
No, 502, dat- 
dated September 21,1858. 








Inventions Patented in England by Americans. 
July 18 o July 24, 1871, inclusive, 
{Compiled from the Commussioners ot Patents’ Journa). 


Axiz.—W, A. Lewis, Chicago, Ill, 

Boor Hee..—R. C. Lambert, Quincy, Mass. 

Cuarr,—W. Palmer, New York city. 

CurtTine ENVELOPES, ETC.—H, A, Clark, Boston, Mass, 
Hasp.—W., H. Tison, Savannah, Ga. 

Loom.—J. Kuttner, New York city. : 

STEAM PLow.—J. Lochhead, C, A. Mathieu, San Francisco,Cal. 
Sror Motion. —P. Wiison, J. Hunter, Manchester, N. H. 
WHEEL, JOURNAL, AND LuBRICATOR.—W, A. Lewis, Chicago, III, 








Foreign Patents, 
fhe population of Great Britain is 31,000,000; of France, 37,%),000 Be1l- 


gium, 5,000,000; Austria, 36,000,000; Prussia 40,000,000; and Russia, 70,000,000. 
Patents may be secured by American 


_ zens in all of these countries. 
Now Is the time, while business isdull at 8 to take advantage of these 
immense foreign flelds. Mechanical im,. vements of all kinds are always 
in demand in Europe. There will neve, be a better time than the present 
to take patents abroad. We have reliable business connections with ths 
principal capitals of Europe. A large share of all the patents secured 
in toreign countries by Americans are obtained through our Agency. . Ad- 
dress Munn & Co., 37 Park Row, New York. Circulars, with full intorma- 
tion on foreign patents, furnished free. 





Receipts—When money is paid at the office 
for subscriptions, a receipt for it will be given; but 
when subscribers remit their money by mail, they 
may consider the arrival of the first paper a bona-fide 
acknowledgment of their fands 





City Subseribers.—The Screntiric AMERI- 
can will be delivered in every part of the city at 
$5° a year. Single copies for sale at the News- stands 

n this city, Brooklyn, Jersey City, and Williams- 
burgh, and by most of the News Dealers in the United 
States. 








Subscribers—Who wish to have their vol- 
umes bound, can send them to this office. The charge 
for binding is $1 per volume. The amount should 
be remitted in advance, and the volumes will be sent 
as soon as they are bound. 
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Pianos, which are all made fro: 
dried oe and have seven octaves—rosew 
legs and lyre—large square grand Fmage one 
front round corners—serpentine battoen—iron plate—French 
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Advertisements. 


The value of the SCYENTIFIC AMERICAN as an advertising 
medium cannot be over-estimated. Its circulation ia ten 
times greater than that of any similar journal now pub- 
lished. It goes mto all the States and Territories, and is 
vead in all the prince pal Hbrdries and reading-rooms of 
the world. We invite the attention of those who wish to 
make thetr business known to the annexed rates. A busi- 





every 
you 
ence and paymen 





not oak tchaeaetin 
taining full particu 


pay to 

Ives, to add 100 por cent, and upward, mea Ri 
selves, per cent., and w t to all sales, 
ree can prove by investigation to to be ‘eicaly true, Piano dealers 





and every 
oP Suniey ofe single cent of commission on our Pianos. 
a Piano sent for 


pam pees me ‘any 


Foyine or it, If you order 
and that is, that the trial shall be made by parties who are 


families, iy ar five States and Territories, who are using our 


Pianos. 
@UNITED STATES PIANO CO., 645 Broadway, N. Y. 





The New Wilson, Under-Feed. 


AT op & CHEAPEST 
CLASS SHUTTLE 


a million of 
AGENTS WANTED 
in unoceupied pee at 


eo “ Philadelphia Pa. 


eo 
No. 707 BROADWAY, NEW YORK 


Whitney's Neats Foot Harness Soap, 
(STEAM REFINED.) 

It Oils, Blacks, Potishes, and Soaps at the 

Grocery, and For sale by a poe Makers 
sndactured by GF ¥. WHITNEY & Co. 

Lexington, M 


The Stevens Institute of Technology 












culars SCHOOL OF MECHANICAL, ENGI- 
poe pease tev a NEERING, in Hoboken,N. J. Founded by the late 
vIN A. STEVEN 
FACULTY. 

esident—HEN RY Mosrom. Ph, D. 
M + Pittsbu Bos: Unfvershiy Physics—A. psig i: Ph. D., late of Lehigh 
polis, nd.; Prof. 0 cot ae Tuvrston, C. E., late o1 

jpmiiwaunee, Wis.; United Stores aval cademy, Annapolis. 


Prof. of Mathematics—Lieut. Col. A. 8. Hascau, U. 
8.A., vear of U. 8. Bo Military Boe ig ME West Point. 


CCORD, A.M. 
—s R. paid A.M 
guages—C. ¥. Kraen, A. M. 
EpWarp WALL. 


Minn.; Rich. 
eans La.; 
Cal.; of 





isthe 
body else, are excluded from any and 








trial, you must make the matter of cae 
uestionable ; andif the instrumentisin any 


phos at the end of ten days’ trial, instead Eme Wheels. &c. 
us iy in of S ON & Co 2 Was i ingt 


a Piano sent, we have on it to 
ies Sho price- Tisws. ae es 


MACHINISTS 


ND WORKERS IN METALS will find 
bad — complete assortment of Small Tools and 
Files, Tools wy Ww Lathes, 


in = Ys, ~My ILKIN.- 
n. Buisbagats and 


OF Lettres— > g 
‘This institution will open its first session on the 20th o1 
thei 1871. Exa 


a nations for adaission will be held 
the previews week. 


Binty institution was endowed by Mr. Stevens with a sam 
amounting in all, up to the Am resent ne. to about 400, 
and has been supplied with a building, laboratories for 
phvsics as well as chemistry, cabinets of apparatus and 
models, ——— and other appliances, which are with- 
out a parallel in the coun Fees for tuition to resi- 










yer pe Please send for our Circulars con- 
4 references to bankers, merchants, and 











To Electro-Platers. 


ATTERIES, CHEMICALS, AND MATE. 


dents of the State of New ersey $75; to others, $150, 
This distinction is made in ‘accordance with the special 
provision of Mr. Stevens’ wil, 
For announcements and further information, address, 
HENRY MORTON, President, Hoboken, N. J. 








ness man wants something more than to see hia adver- RIALS ‘ aoad oth -. 
tisement in a printed newspaper. He wants circulat.on. way ef eS pool 8 of instruction, 
anufactured and sold OMAS HALL, Manutactur- { 
df tis worth B cents per line to advertise in a paper of a Electrician, 19 at eld aa Boston, Mass. Li- HE Fey aes ALLA BAN: 
three th d circul it is worth $2.90 ver line to RUN N rH) RISK lustrated catalogue sent free on application. une Pat. Improved Safety’ Fey Amen Fire 
advertise tn one of Uirty thousand. ° ORTABLE STEAM ENGINES, COMBIN- Kon, Steam, Water, and Gas Fictin of all Kinds. Also 
SE Sh & Justi M 18 Dealers in Wrought-iron bes, ete. otels 
RATES OF ADVERTISING. aw ustice’s ercuria team the maximum ot efficiency, durability and a Churches, acted es, & as ‘gaia bona by Steam, 
¢ Gange. Absolutel reliehie at all times. 4 toes omy ..wt the minimum of weight and e. They ai w Preasu Woodw: ding, ¥6 an d 78 Center et, 
Back Page - - - = 1°00 a line, for sale by PHILIP 8s. JUS , 42 Cliff St., ; 14| widely and favorably known, more than 900 bein nis cor. of Worth at. Gormmnte ent ‘petksnan ot st. ae a 
Inside Page «- « « 75 cents a line North 5th, Philadelph 3 use, All warranted satisfacto Areas no cake. Descriptive | parties are hereby ainst infrin, ae Paw 
circulars sent on sP Vek. Richt ofthe above p. G. M. WOODWARD, Pres’t. 





for each insertion. 


Engravings may head advertisements at the same rate per 
Une, by measurement, as the letier-press. 





exact sciences. 


METHFESSEL INSTITUTE. 
Gna SCHOOL for boys and girls, in 


separate departments 
ments for boarders. Specialities: Modern langu 


Monday of Sept. 
FESSEL, P 0. Box 51, Stapleton, St 


46. Cortlandt st. os yo 


& Co. » Lawrence, Mass. 








with first bl modern arrange- 
es and 
A new course commences on the first 
Reterences guetgoges. . G. H 
aten Island, N.Y. 


Beg. ei ion Law’s Patent Sh 
mplest and best in use. 

and Stave Jointers, Stave E 
Turners, etc. 


HINGLE AND BARREL MACHINERY.— 
le sae ef Heading Ma- 


eegulizers, "He 
Address TREVOR & Co., Lockport, N.Y. 


RUMPFF & LUTZ, 


MPORTERS and Manufacturers cf Aniline 
Colors and Dyestuffs, Colors for Paperhangers and 

Stainers. Reliable recipes for Dyeing and Printing | os 

Silk, Wool, and Cotton’ All new improvements in t 


le Heading 
ng Planers, 













MOLDING, MORTISING, 
TENONING & SHAPING 


ee oh ING 


For RatLeoap, Car, and Aori- 
CULTURAL SHOPS. 


inder, 7 Tun Ram. 
—AL.. 100 HP. Cast and Wrought ivep Mountings 


Fis SALE—1 Steam Hammer, 36 in. C 
2 Safety Valves (Morris & Parker) 
utterfly 


1- 
1 Tabular RTON & SO 


for4 
team 


1 Anvil and 2 Dies. 


oe ee Steam and 


ATHE CHUCKS—HORTON’S PATENT 
from 4 to f 5 ieee, Ane for car wheels. Address 
E. H IN. Windsor Locks Conn. 


M* ASON’S PATT FRICTION CU TCRES 
are manufactured by Vo! & Co., 
lence, R. I. nt R, 


bs aco. 128 Ave. 


art ot Dyeing and new Colors are transm a7 to us by 
our friends in Europe, as soon as they appe 
#@ Beaver street, oNew York. 


Patents on Designs. 


Citizens and aliens can now secure design patents tor 








three and a half, seven, and fourteen years. The law on 
this subject is very liberal. Foreigners, designers, and 
manutacturers, who send goods to this country, may se- 
cure ts nere upon their new patterns, and thus pre- 





M A C INE ee p Valve tae 1 But 
pe. a. S;|;, se ly Machine. iat La ore — pio D, New York; T 0O., Akron, Ohio. 
BAN Escape LLCOTT’S LATHES, for Broom, Hoe, and 
SCROLL SAWS, |! i So i rei ot eon Hatred | AL Rate tnt POM, Liverty tow Yo 
PLANING For farther Sonelen, tee 


a RRS? 105 E. Fo Street, 
New York city, 


$1 


A DAY, with Stencil Tools. 
free. Address A. E. GRAHAM, Springfiel 


vent other makers from selling similar goods in this mar- 
ket. 


Sam les 





we Saperior, te 3 in nse. 


CINCINNATI, Onto. 








r[ HE AIRDRIE IRON WORKS FOR SALE, | mo#t 4 
They consist ot an tron plated hot blast furnace and 
machinery of the + age A of Too ety, tuns # day. and can | ¢j 
be started in sixty days. of ro iackband leans, La. 
ore and some coke are on ‘ee poe and the raw mate- . 


an 
Driers, Peaton’ wa 
most soproved Inventions, 


nd Cire 
ek LOEWENSTEIN, 5 Geeortakendent La. 4 
r Manufacturing Company, Loe 


Pete of the latest and 
r the manufacture of Fer- 
Lists to the under- 


Box 806, New Or- 





rials are near at hand. The works, then new, have not 
been in ope since before the war. They stand on 
= i of Green Biver, which has slack water naviga- 
€ pro ro rtv ane we some 17,900 acres of iron and 
olla, ated in the midst of railroads in 
i atlora po eth and partly jast commnetes, 
‘ord direct acress to various oY rints 
town and Paducah Road. 


of all kin 


course of 
which wi'l 


LECTRO-MAGNETS—Galvanic Batteries 


every device in the Elec line, 
€. WILLIAMS, Jr., 109 Court Street, 


ds—Telegr: Instruments, Wire, and 

manufactured by 

on, Mass. 
(ESTABLISHED IN 1856.) 





. The works, with the privi'ege of the raw materials 
will be gives for thirty-four years, 


free 
alty, to responsible cys Ai furnish Breet, New York. 


Fs: SALE—A Band Saw, also Planer and 
Mat her, Surfacer, 
Seroll paws, &e. 





Molder, Tenonin, Mortis, V. 
GEORGE HAKVEY, 3 Perry 


The Wilkins Combination Todl 


These patents cover all novelties of form or configura- 


ANTED—By the La. Fertilizer Manuf’ NY ear tern aewt 
create Presses, Patent Mixers: an nd abo 3°} pick iot ; wereh Gen ~ n Won of ees ef ee o 
ting ana price casting’ eT ON, New ke London “ee For further information address 


MUNN & CO., 
No. 37 Park Row. New York. 


Trade-Mark Patents. 


MUNN & CO. desire to call the attention of manufac- 
turers and business men generally, to the importance of 
the law of patents, as applied to trade-marks for business 
purposes. 

Any person, firm, or corporation, domiciled in the 
United States, or in any foreign country affording similar 
privileges to citizens of the United States, can obtain the 





@° 








AN. be carried in the vest ket ond 
/ combines seven full-sized tools, in ‘ right to the exclusive use, for THIRTY Years, of any 
H. P. GREGO General TRADE-MARK, consisting of any new figure, or design, or 





ket. Call u or address Genera Cc. Py A good 
rs 
Airdrie. Post Office Paradise, Mublenburg vonnty, it lars, address 


‘OR SALE CHEAP—Shop, Engine, and 


for manufacturing Cabinet 
for the business. Ber be oo 
AVID CUON, Ypsilanti, Mich. 





P iibe vera TELEGRAPH.—Private Lines. 


Portes ave 


one wire are, inter. Ry hd for Beam 


J Eee 





OR GALS Car ye horse 


Engine, in 
want of a OF pariieitare op 
MOUR & CO. , 29 Rose & 


power 
order—onl A for 
4 Spey to HENRY SEY- 





Agent, Piattsburgh, #yY: ’ 
Canadian Inventors, 


Onder the new Patent Law, can obtain patents on the 
Salne lerms as citizens. 
For tull particalars address 
MUNN & CO., 





any new word, or new combination of words, letters, or 
figures upon their manufactures. 
This protection extends to trade-marks already in use 
for any! ength of time, or about to be adopted. 
Full information on this important subject can ve ob- 
tained by addressing 
MUNN & CO, 





37 Park Row, New York, 


37 Park Row, New York: 




















AvucustT 19, 1871.] 


BAIRD’S 


FOR PRACTICAL MEN. 








Y new revised and en] Catalogue of 
M resonecat AND § SCIE TUFTS Books com lete 


to any one who wil Rear = with bie 


HENRY CAREY BAIRD, 


INDUSTRIAL PUBLISHER, 
406 Walnut st., Philadelphia, Pa. 


Fresh Industrial Literature 
UST PUBLISHED. 


A Treatise on the Manufacture and Distilla- 
tion of Alcoholic Liquors: Translated from the French 
of MM. DupLars né et Jeune, by M. McKenniz, 
M.D. Lilustrated by fourteen folding plates and sev- 
eral wood engravings. pages. 8vo $10 00 

Ue This volume is offered to the American public as the 
fullest, best. and moat reliabie on the subjects tr ever 
printed in the English language. 


A General Treatise on the Manufacture of 
Vinegar: Theoretical and Practical. Comprisi 
the various Methods by which the Slow and the Quic 
Processes, with Alcohol, Wine, Grain, Malt, Cider, 
Molasses, and Beets; as well as the Fabrications of 
Wood Vinegar, Sie etc. By Prof. H. Dussavcg. 
In OME VOIMME. BVO. ........- ce cceeeeeeeeeeeneebenee 35 00 


RECENTLY PUBLISHED. 


Sign W riting and Glass Embossing: A Com- 
plete Practical Illustrated Manual of the Art. By 
James CALLINGHAM. To which are added numerous 
alphabets. 12M0. ........000-cesee-serereeeeeseseees $1.50 








A Complete Guide for Coach Painters. Trans- 
seer from the French of M. Amor. coach painter, 
tor eleven years foreman to M. E HERLER — By 
A. Fesqvert, ch and 12mo,..$1.5 





The Architect’s and Builder's Pocket Compan- 
jon and Price Book. By Frank W. Voepgs, arent 


BOGE. GOMER. nnncccccmnanegescocaccvesccscasvcccccsccs 
Pocket-Book form, fall bound... 2.00 

Hand-Book of Mineral Analysis. By FRep 
erick Wou.er, University of Gottingen. Edit 


H, B. Nason, Rensselaer Polytechnic Tostitute, Troy. 


Table of Reactions for Qualitative Cnemical 
Assiyeb. By H. B. Nason. Illustrated by at 
Pome th’s Designs for Headstones, Mural and 
other M $5.00 
¢@” The above, or Bs of my hate sent free of 
age at the ublitation prices My aed aad ——— 
logue of Practical and Scientific , 4p 
sent free of postage to any one me “will peesish his 


address, 
HENRY CAREY BAIRD, 


INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 


7} M. MAYO’S BOLT CUTTER, patented 
_4@ in 1867, improved in 1871, is the best in use. Send 
ar Cirealar. Cincinnati, Ohio. 


‘Washington Iron Wor 8, 


| ee URERS of Steam Engin sand 
Boilers, Saw Mills, Flouring Miils, Sugar Can 

Millis, White’s Patent Double Turbine "Water Wheel, 
Gray’s Patent Cotton and Hav Press, Baker's Anti-Fric- 
— Lista Metals, and ‘American White Brass, Iron and 
, Brass Castings, and general macninery. Send for Circu- 
lar to Office, 60 Vesey st., New York 





Ost- 
— 











EVERY USER OF STEAM POWER SHOULD HAVE 


Bellis’ Patent Governor. 


i is the CHEA PEST and BEST regulator for Steam 
Engines known to mechanics, 
We offer SPECIAL INDUCEMENTS to engine build- 
ers. [@~ Address pers viresies and Price 





ist, 
SINKER, 18s & co., 1 dianapolis, Ind. 
The oaly pertect article in the 
market. iT and CHEAP- 


SBLP-OILERS, esis aes. 


CODY, 8 Gold St., N. ¥. Send for reduced price list. 
EDSON’S 


(FIRST PREMIUM) 


RECORDING STEAM GAUGE. 


Adopted by the U.°S. Government, and the only ga 
that affords continaeus records of the pressure in a 
dition to indicating the same, and ringing an alarm when 
the limit * — 
he Recording oo Gauge Co., of N. 
il Liberty street, New Yorn. 








For king boys intelligent, healthy, Christian MEN. 
mee YON. KERS ; sient INSTITUTE. 
Re-opens Septe ath. 
BEND Ae N, Box 465, Yonkers, New York. 





C= & MECHANICAL ENGINEERING, 

Biigh at the Rensselaer Fotrtqcmade Institute, Tr -y, N.Y. 

igher and more practical Course of Instructi: ion Wili be 
mepecaiooe® 


gives here than has ever «3 “gem ore in this 
untry. Re-opens Sept. al Register, 

pee sayy | improved Course Le A and full —_ 

apply to Pror. CHARLES DROWNE, virecto 
(IRCULAR SAW MILLS, PLANERS, 


) POWDER KEG MACHINERY. etc., made b 
8. HEALD & SONS, Barre. 


THE SOUTHWESTERN 
EXPOSITION COMPANY 
OF NEW ORLEANS, LA., 

if 


AVING SECURED THE LARGEST ant 
most beautiful Building in the South, covert: 
eutire square of ground in the business center of ow 

Orleans, now offer to 

MANUFACTURERS AND INVENTORS 
Of all kinds of articles, whether for Farm, Plantation, 
Ship or House use, a 

SURE, SAFE AND THOROUGH MEANS 


or introducing and selling their goods thronghoat the 
section of ee of which New Orleans is the centra: 
distributing point. 
Circulars and special information furnished, upon ap- 
plication, by mail, to the Secretary of the SovuTHWESTERN 
searoeseses Company, New Orleans, La. P. O., Lock 
x 


et MACHINERY GEN. 

















Scientific 


bore house or car blinds essfu 
for fixed or = 


HE ONLY Machine that will mae and 


Ancrican_ 


Cold-rolled. ‘Shafting. 





holes per minute, leaving th particular superior 
MARTIN BUCK, Agent, Lebanon, Ni. om every made. It ia ae mest 
: Saray being #0 very much 
825. Steam Je Jet Pump. $25 ay rag 
ing waeer, Seg — ‘Gap: en .. yo ee Ali acred 3 
pee mine, ed tance, tctoicn gna, tae. | ence CO gud ap 
valve or wearing "ao of any kind. Is un by Address Uitte race « co York. 
Sis eumera at all times. Sent to any 126 and: 128 Chambers st., New Yor 
NKEE, DAVIS & CO., Indianapolis, Ind. Sturtevant Blowers. 








planing = » Connecticut, now $150,000 bus- 
iness vearly: wish dd to their business manufac- 
ture ofwoue article of wood, Will buy no untried pat- 


ent right 
E. L. B. New Haven, Conn. 


HE PROPRIETORS OF A FIRST CLASS 


HESE are in every particular the best and 
most perfect Blower <—— made. A full assortment 


liver. 
of every size on hand, CR & 


Ro 
126 and 128 Chambess 8t.. 


N. Y. Machinery Depot.|e 


‘ew York. 











J ANTED!—-A competent moulder, one 


roughly understands taking Cat ‘oundry, and Deale Wood and . 
who ‘ sadiagarende 3 makieg 5 CaF Wheels al also, every 0 Reactiption. Stationary roe, eceabte , stad 
The t Toeatta ion the most . easan' and healthy in a. Bolle Leather 4 “Rubber sober Belt and x 

needful tn palr Shops. 

Address, NOBLE, BROTHERS & CO., Rome, Gs. tm Sts 

\LAVERACK COLLEGE and Hudson River | ODELS, PATTERNS, EXE oe Pat TAL, 
opens Sept. ‘a Rev. ALonzo Hs re resident. and AY Water ak , near Jefferson, Refer ‘io Bim aT i 
‘AMERICAN 


EORGE PLACES & CO., Manufacturers and 





G 


Bridgeport, Conn. Miss Emily Nelson, Principal. 


OLDEN HILL Seminary for Young Ladies 





Andrews Patents. 





Works, 745 East Twelfth Street. 
ested in Water 
Vessels, &c., are invi cal 

om 1 P.M. to6P.M., 


and novel yey Of evans 
daily, 4 A.M. to 2 u., and 
ot these Pu One, eovesy ivches in diameter, draw- 
from con to fourteen thousand gallons of water per 
One, seven inches in diameter, driving one 


mfoute 
thousaiid gallons of water per minute, forty-three feet 


All persons inter 


water. 


aay + ~~ 
received for water works or pumps. Rights for sale. 
Enquire at Novelty lrom Works, of H. 8. LANSING. 





HE HYDRAULIC ROTARY GOVERNOR 
gives to turbine wheels, under any per cent of vari- 
ation, speed ee to steam power. Warranty unlimited. 
Address J. 8 OGERS, Ta., 19 John st.. Boston, M 


Reynolds’ 


TURBINE WATER WHEELS. 


The Oldest and Newest. All others. 
imitations of each ether 





but uletly excel them all in staunch 
— le, economical a powse. Bean 
erpal hiet free. Geo TALLCOT 


erty st., New York. 
Gearing, Shafting. 


STEEL CASTINGS 


O PATTERN; tensile strength equal to 
wrought iron ; will rivet over, bond. o case harden. 
tleavy wen at low prices. JUS TICE 

4 North 5th st., Phila. ; Chit st. New York. 








Compound Propeller Pum Des 
TOW ON EXHIBITION at Novelty Iron 


yo. ¥ _— Quarries, Coffer Dams, 
1 and examine this new 
There will run 
two 


These elevators can raise or drive water to 
4 height, and in any required roleme, Orders 


aes gfe 
in e pane Single, 1-3 
eee eared aeloa 

iF isk ai Durable, and Economical. 


BIanpe WS & BRO., 
ater street, "New York. — 


1832. SCHENCK’S PATENT. 1871 


WOODWORTH PLANERS 
eee lr, ie {Oi SHRINERS 


PATENT BANDSAW MACHINES | 


Of the most roved ki 
< various wigan, 00m saw aw bevel 


Sieethetl i vigil ie by ies 


es, 
oo 





ghinery,, 


ah the 
Fenth ae As, rt} 
resent $27, Sano 16), ty are in 





apaen, 1 © this cit ny clone. 
sor our machines. 
a Manufacture, a 
yg G saw- fill 

paratue; 
also on iy a 
of best ‘Yaswon ow 

LADES. 





NORWALK IRON WORKS, 


bs PROPRIETORS and Makers of the 


rwalk Engine and Earle Steam Pump, Stationa- 
y ont Portable Engines, Direct Actin = Balance 
heel Steam Pumps, Air and Vacunm 


Salesroom, 138 Center street, New York. 





8. &J. GEAR & CO., 56, 58, 60 and 62 Sud- 
i @ bury st., Booton. Mass., have the largest Machin- 

A. in the United States, where they show ma- 
ch nery rupning. 


FOOT LATHES, 


And all kinds of small Tools, Illustrated eatabeatee free 
GOODNOW & WIGHTMAN, 23 Cornhill, Boston, Mass. 


$10 from 50 cts. 








12% ant that sent (poste e paid) ¢ for Fifty 
pet retail eaal en D 
LCOTT, No. 181 Chatham. Sone, N.Y. 


ANUFACTURERS OF FIRST CLA 
OLS. Send for Circulars. 


ere 
ememneain nm st., Worcester, Mass. 





THE AMES IRON 
WORKS. — Portable En- 


Tools. Send for valuable 
informationto ° 
EDW'D P. HAMPSON, 
38 Cree at., 














RUSS PATENT 


MONITOR MOLDING RACEINE 


R. BALL & C0, 


‘Worcester, Mai 
Manufacturers of the latest Improved 
MACHINERY for Yn Bag RS sar —- , Agricultara rat 
Implements, Furniture, Sash Blind 

etc., etc. Send for Illustrated Catalogue an and Price tis, 
RICHARD BALL. ALSTED. 


THE PERFECT LUBRICATOR 


~~ ofany any off aad 
F. ro, acids or gaaee S cast 

eiformn on bearing Furincen saat of 
) n in, ‘acesa =< ua - 
whieh f {anegeal 


ce ; reduces friction toaminimum, pape i 
; oat, ¥ wear, strain, and repairsof machinery. [&) 
for envy le and circular to 


SIAMERICAN CRAPHITE CO. 


LeCOUNT'S PATENT 


Lathe Dogs & Clamps, 


Of both [ron and Steel. 
ANDING MANDREL, 
EXP. G 
For use 18 the Lathe. 
Send for latest Grealer 
Cc. We Leco UST 
South Norwalk, Conn. 























Hasten mes thelubrieating a 











oul 




















ENT, GOODNOW. & CO., 


Boston, Mass. " blishers of “PATENT ST. R,” 
sell Patent Tights an od goods of al Kin kinds. Orde helt 
ed. GE 
(#-Send stamp ir copy. 





Portable & Stationary 


Steam Engine 


A= HOISTING ENGINES. A good ar 
ticle at low prices. Every machine warranted 
Send for descriptive Price List. 
H. B. BIGELOW & CO., 

New Haven, Conn. 


"| mates showing 


nae ACHINI Patek 


Mee nis of | 
Tools and tale con mt free to any ad 
& WiGHTMAN, 23 Cornhill, Boston, M 


AND SAW MILL.—Do work of 5 men. 





Rip 38-inch lumber with ease. Thousands in use. 
Agents wanted every where. w HoaG 
$2 Cortlandt st., New York. 





DAVIS’ PATENT 


RECORDING 


PRESSURE GAUGES. 
HE ony instruments that record the TIME 
of variations * acyeenes. Send for Circulars to 
D. P. DAVIS, 44 Cortlandt st., New York. 


Niagara Steam Pump 


CHAS. B. HARDICK, 
Adams st., Brooklyn, N.Y. 


HOW, WHEN, and WHERE 
ADVERTISE. 


SEE THE ADVERTISER'S GAZETTE, 
BOOK OF ONE HUNDRED PAGES, 


Neves Gresterty (pow oe oan JUST OUT), contal 
of ALL THE BEST Dally, Wee yp 
Agricultaral, Local, and 4. Polltical,’ also 

and all Periodicals devoted to class ‘interests ; 








Religions, 
Aaheo, eati: 


COST OF ADVERTISING, 

and hints, incidents, and instructions gathered from the 

Experience of Successful Advertisers. 
Mailed to any address FOR 25 CENTS. 

Address 


GEO. P. ROWELL & C0:, 


Advertising Agents, Publishers, and Dealers 
in All Kinds of Printers’ Materials. 
NO, 41 PARK BROW, NEW YORK. 


ICHARDSON, MERIAM & CO., 
ufacturers ot the latest improved Patent Dan- 
worth Planing Machines, Matching, Sash, 





of Wood-w ach: 
and price soins sent on = jon. M “ 
cester, Mass. W arehouse, Wt Liberty su New York? m1 





URCHASE Machinery of every description 


BINE WATER WHEEL and d Donble- 


SLUMPS. gr baie ee 


sash. | Bs 


125 


OTIS’ SAFETY HOISTING 


No. $48 BROADWAY REW TOUR. 5 te 





its Lo hres pay 


ype 





TPHE Unseen t ion 1 Eager and 


ee A 








TS TOOLS, at 


res 


Yr ayera gd ploun BRASS moans ~ Eat 


URDON TRON WORKS.—Manufacturers 


cre Engines, Horte oe jor Wo High & 
ee and ak 


kinds, rife eit is, Sc 
Machinery in genet 
R, ti ront st., Brooklyn. 
NEW and 24-HAN 


MACHINERY, Sasi Sycisscns Fae 
Wine. Read This! 


WILL BAY AGENTS A SALARY OF 
fi vell 0 H he ¥ wrnew wy and, wouder ful Tnventhone x 
Marshall, Mich 


WOODBURY’S PATENT 


Planing and Matching 


and Molding Machin ray & Wood's Pianers,Self. 
Saw Aspens, and oth oogane working machine ed 
A. WOoDs, 91 Liberty street, X.Y. 


send for Circulars. @i Sudbury ee 


ie | Tanite FE En 
A ND GRINDI ry NES 
achinery Depot. nee st. i Agent. 
50 A MONTH eoaily made with Stencil 
e 


and Ke - Chock D . Becure I d 
Samp ples, YRER. 8. SPENC Brattleboro, ~~ 4 ns 


THOMSON’S PATEN 


ROAD STEAMER. 


Ts only lecomotive that are haul heavil 














Ws 
Ad 

















loaded tratus on ordin roads. wit 
per cent — horses, eee are the ro 
adapted for ceri 
ew Yo Open for 
competition 4 
For full p fo 
ved 
P.O. Box 1808, or w York city. 





UERK’S WATCHMAN’S TIME DE- 
TECTO 
Manufact 

with the utmost eceurecy the mo 


ee as the same re es 
Send for a Cireuten,, 
0. Box 1,057 Bost 


N. B.—This detector w covered by two U. i — 
Parties using or selling instruments ies autho- 
rity from me will be dealt with according to law 


ANTED—AGENTS, $20 PER DAY, TO 
sell the celebrated HOME sayrTtis SEWING 
MACHINE. Has under- es the “lock 
Fett es acetals hooey (isthe 
in the = A ad ” 


myeor. 
Boston, Mia aberek Be ‘noise, mi. or 


St. Louis, Mo. 
A MONTH! EMPLOYMENT 
BXTRE EDU CENTS 


e 
A premium Horses ard 








Waeow for aon. we desire 
to employ ts for a term of seven rt sell the 
Deskeye . 00 Shuttle Fs a t LK 4 A 
pee alike on both « and is 

icensed machine in tne rr w NDE N& 


oo , Cleveland. Ohio, or St. Louis. in Mo, 


& J.W.FEUCHTW ANGER, 55 Cedar st., 
4@ New York Geqastete, tmpertin and Manufactur- 
Sillicates of Soda Bota 





roy Potash, ~+¥ Glass in all 
forms, Steel and Glass ped Fe Potters’ ané_Enamelers’ 
Materials, Pure Metallic Oxides and Metals, Hydrofiuoric 


Acid. All a riclies of the best quality, aud 
ly attended to. shers ys fee rth tises gn Soluble 
Glass,” “ Gems,” and Vormented Liquors. 








TWENTY-SIXTH YEAR. 
A New Volume Commences July Ist, 


| | me NUMBER is printed on fine paper 
and elegantly illustrated with origina! engravings 
representing 
New Inventions, Novelties in Mechanics, 
Manufactures, Chemistry, Photog- 
raphy, Architecture. Agriculture, 
Engineering, Science, 
and Art. 
Farmers, Mechanics, inventors, Engineers, Chem ists 
Manufacturers, and People of all Professions or Trades 
will find the 
SCIENTIFIC AMERICAN 
o1 great value and interest. 
The Editors are assisted by many of the abiest 
American and European Writers, and having access to 
all the leading Scientific and Mechanica) Journals of the 
world, the columne of the SCLENTIFIO AMERICAN are con 
stantly enriched with the choicest Information. 
An Official List of all the Patents Iseued is published 
Weekly. 
The Yearly Numbers of the SctENTIFIC AMERICAN make 
two splendid Volumes of nearly Ovz TuovsanD Paces 
equivalent in size to FOUR THOUSAND ordinary book 


pages SPECIMEN COPIES SENT FREE. 

Terus—$3°0 o year, $1° half year; Clubs of Ten 
Copies for one year, at $2°0 each, $25, 

With aSPLENDID PREMIUM to the person who orms 

the Club, consisting of a copy of the celebrated Stee 

Plate Engraving, “ Men of Progress." 


“a MUNN & CO., 


PUBLISHERS OF THE GCIEBNTIFIC AWERICAK 








sot 8.& J.GEAR & Co., 56, 58, Shenk of Gadoery ot, 





Ae ARDEON, 


ton, Mass, whete Machinery can be seen runnin 


sLeesiescereinzrany™ & 


27 Park Bovy, New York, 
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Advertisements will be admitied on this page at the rate of 
$1°O8 ver ine for each insertion. Engravings may 
head advertisements at the same rate per line, by meas- 
urement, aa the letter-preas. 





tsa Rectum Box Tc? 





FOR SALE. 


Extensive Machine Works. 


Oz OF THE LARGEST AND BEST 
ESTABLISHED IN THE WEST, having been in 


operation for or twee six years. 

Te ay old and well known FIRM OF 
OWENS LANE DYE & CO. being about to expire by 
limitation, and oe “ne members wishing to retire 
from aetiv: ONE- 


eir exten- 


Gears 4 be eae 
He at emg vat ae 





c connections 

the North, East, th of 
ca “43 well appointed iwoek A 

secured at low al 5 
with e my ai G MA 
RY, and PA’ cc) Incladi 
con of Sunt upon the E 
CIRCULAR 8A eT many other patents 
and used yee by in thé construction of their 
m . towe the name, reputation and good 
will of the irm, 


FOR THE SUM OF $62,500. 


The HALF to be retained by the a. 
sett OUNENS ee pete ay 
JOINT co. ee enor Se the laws of ot, Beate 


AND ° BTA TA ATION AHN EXGINES NES CIR wcuR LAK ae 


The shops = eo i ternished complete ie outat of 
Manufacturing Machinery and Tools of the latert and 
most improved & much of it y contest and 

robably the most —— ae ap An wd w 
found f estsbiishmen ountry, East or West. 

for shipment of iStock to the Works, or 
¢ INISHING MACHINERY to any point, cannot be 


o switch and moony poy ve give every convenience for 





loading directly fro cars upon all the 
leauing Steveuhiuves my ne country. 

The establishment bas successful operation 

8 ne for twe 
five years, r the past has had trom 200 to 
employes. 
iss rare chance for a few getive, woations 

men to cuprigs tn the — 4 as 
=e SK, eas ata 


rant inten, , ae with satisfactory refer- 
ence, be promptly answered, and any information 
given by ae or + eos upon us at the Works. 


chare of & LARGER oF THE ie WaioLe INTEREST, ofters 
to that effect will be consid 
OWENS, LANE, DYER & CO. 
Hamilton, O., Jaly %. 
DD & RAFFERTY, Manufacturers of 
Sop et Flax, Net Tow ow, Bageing 


ors always on hand. Also Agents for rHaven =s 
ufacturing Co.'s Machinists’ Toe ey 

cial atten non to LE mvrov sinh Steam Ra 
ines. Warerooma, 10 Berclay at.; forks, Paterson NJ. 


Leffel’s Improved Turbine. 


EARLY SIX THOUSAND 
of them in use; under heads from 
15 to 240 feet. 


[@” Send for our pamphiet, one hun- 
dred and twenty pages. 
JAMES LEFFEL & CO., 
Springfield, Ohio, and New Haven, Conn 


PATENT 
Cold Rolled Screws. 


WING to the fine finish and peculiar 
stiffness of Cold Rolet iron, it is eminently suited 
fo¥ screws of all kinds. We are largely Jargely engaged in sup- 
ying LATHE CUT SCREWS vor all 
want of fivished screws, for Cotton, Cider, or 
Lathes, or other machinery, we think that we 


hoc ct gee "sOgs & | iavgautss, 




















can 
tions. 


3 poe Chemant ho ed, ew Yak. 


wned | Opticians, Mathematical and Philosophical 





A. CAMERON & CO., 


ine foot of East 23d 
street, New York city. 


Steam Pumps, 
Aaeptee to every possi- 


Send for a Price List. 


Pratt's Astral Oil. 


Fizst Premium and Diploma 
American Institute Fair 


: pee HiNG Ore Ou use 
CP ASbiioked 1996. 

















CEMENTS. 


NGLISH, Fostians. and Roman Cement,for 
sale by LAWRENCE & EDMANDS, tid Pearist.31.Y. 





JAMES W. QUEEN & CO, 


zs Instrument — and Importers. 
strements, ents. “transite Le cerels, Tape 2 rae >. 


Manuals, as follows» ro t yy We — each: 


Part Wd, Optic Mathematical Instruments............ iso pages. 
“ 30° Magic Lanterns and Sicreopticons,.. 8“ 
4th, Philosophical Instruments............ 6 “ 





ITECT. 


Working Drawings, 
$12, post-paid. 


WoCeaanD aii Cc 








Patent Vertical Portable Engine. 


r guarantee is— more 


le 
aie of same 


stro: 
made—Lever Head 
gg it Roller set; quick esting: 

nary Engines and Bo 


eee 
and correct when 8a 
ad COST RIFT ITH & WEDGE, Zanesville, Ohio. 





L. L. SMITH & CO., 


Nickel Platers, 


6 HOWARD 8T., New York, 
Between Elm and Centre. 


UILDING PAPER 


OF THREE GRADES. 
TARRED wereree | 
For outside ot Stadding, eae er Clapboards, 
A son conductor of cold, heat, and dampness 
PREPARED PLASTERING BOARD, 
2 amp ont FB perfect substitute for lat and 


pkey Pye o a epeet, 4, cementane tan- 


DOUBLE THICK ROOFING 
and ape 4 water and 
oe ai ghey 50 per equare. 

Sample and are sent free, by 
ROCK RIVER PAPER CO., be 


Be BA Prankto 
Ran rt street, N. Y. 








DIAMOND TURNING TOOLS, 
FS Solid Emery Wheels, $15 each. Ad- 
dress “The Tanite Company,” Stroudsburg, Pa. 


MANUFACIFURERS—The patentee of 
a Valuable invention wants to sell the entire patent 
for the States. To s practical man or company a rare 


J. R. C., Baltimore, Md. 


HAPIN’S Patent T t Wate f 
oS 
tases, and wil 








Pennock’s Patent 


[ron Bending Machine, 


| ity in Car and Machine Shops 
[iseves several times its cost in one Tr Ly 
to thickness, and be: 


adjustable 
a by $150. 
Tux Pennooxk MaNUPa 


CTURING 
Kennett Square, Chester ee. Pa. 











the lustre of the metal to which it 
a ine builders. water- 
recel . 3 or two applications. Will be 
» CHAPIN & CO., Collinsville, Conn. 
V\ eart, at Coopersto N.Y. Never failing w 
pron Vormmrmnication ‘with lew a via i Al 
EO. W. READ & CO., 


ny Gee mew ee, tergess Machine 
by the 
‘ATER POWER to Lease fora womm @ of 
in conk 
Se aeenee = o 
to _ _ 
MANUFACTURERS AND IMPORTERS, 





FANCY WOODS & BOARDS, 


Have in store the finest assortment ever seen, particularly 
FRENCH VUNEERS, HUNGARIAN ASH, ETC., 
“Sgend for epiato jee ihe peemtes er attention of the trade. 


oie hig ce ate 
Centre st, New York. 





ee 
is ee 
Bend or Price List. 


WooD & MANN 


B Oic ERS Steam Engine Company 
WORKS—UTICA, N.Y. 


Paixorpa. Urrice—42 Certlandt st., New York. 
AT. SOLID EMERY WHEELS AND OIL 


TEATS 
ENGINES 











Licensine DrveeistTs ESCRIPTION CLERKS 
in the City of New York, nion Place. 
LL DRUGGISTS AND PRESCRIPTION 
Clerks in the City of New York are hereby respect- 
fully notified that Bo ted in accord- 
of the of of this 


ance will 
pes for the 


BS Serie ee ee 


be examined first, and notified in &ipha- 
i — Lg Due notice- will be afterw rwards given to 


OFFICE OF THE BoaRD poe xm THE EXAMINATION OF an ( 





8. 
subjects age yp tee ‘meinal 

and their practical ph: 
Figen dma Boe ahaa ys: hey 


WILLIAM GRAHAM 
THEOB FROHWEIN, 
c. M. O RY, M. D., 
8. 
Louis G. Branwpa, Secretary. 
New York, July 20, 1871. 


WIRE .ROPE. 


JOHN A. ROEBLING’S SONS, 


MANUFACTURERS, TRENTON, N, J. 








, 

5, 

ESSE Corde’ 20 Cope ana fignening 
eosin “ 

; given to hoist 


eglie ms cate Apply for 


SAF Fg mace 
} 


s.| L. W.Pond---New Tools. 


#:t Spoke Works. 


Plan l, » 
| Sealant aes Sending She gga | 








Address 





WESTON’S PATENT DIPFERENTIAL 


PULLEY BLOCKS, 


75,000 IN USE. 


Harrison Safety Boiler. 


Has been in practical use for more than ten years, 
25,000 HORSE POWER IW USE. 


«, ‘otmarional MEDAL, LOND CTERICAN wae si tt 1869. 
SEND FOR CIROULABS TO 


HARRISON BOILER WORKS, P. 


J. A. Coleman, Agent, 110 Broadway, N.Y., or 139 Federal st., Boston, Mass. 


Pa., or 





Harrison Boiler Works, 


PHILADELPHIA, a 


Or, JOHN A. COLEMAN, Agent, 


110 Broapway, New York, or 139 FEDERAL 8r., Boston, Maas. 





(rT. V. Carpenter, Advertising Agent. Address 
hereafter, Box 778, New York city. 


Swain Turbine. 
“Our Low-Water Wheel from this on” 


ILL DO TEN PER CENT MORE WORE 





ever in ron oan lgare othe best pid ays in he yy 
v every respect, a 
the I Lonel teen very 


r Report of tests at Lowell, with Diagrams and Ta 
oles of Wewes aie sed 


. THE SWAIN TURBINE CO., 
‘North Chelmsford, Mass. 





EXTRA HEAVY AND IMPROVED PATTERNS 


ATHES, PLANEES, DRILLS, of all sizes 

, vegsioa ‘Boring M ile, xen ten feet and under 
Noemie, © Gear and Bolt Cutters; Hand Puncher 

sade -hears for [ro 

Off ce and ‘Warercoms, 98 Liberty st., New York; Works 


at Worcester, Mass. 
A. C, STEBBINS New York Agent. 


American Saw Co., Mannfactorers of 





ce 4» 


> ol SooTHED % 
ky A 
ciRCULAR Saws 





ens Sue ot Hien Gate Saws. Also Solid 
Saws o: all kinds. ‘o.1 Ferry cor. Gold street, 
Coast, No. 06 


Chenial haan and Investigations 











BUILDERS Fentem read 
uilder. " Address A. J. 


he yd or Vilage 
BI & CO., Publishers, 27 Warren st., New York. 


ts: | Tanite Ping ~a. 


pots tite TAN 
Biroedsbuse, “Monroe Co., Pa. 


= Br Damper Reev ator for Steam 


Boiler. Send for Circulars, 
sag meee aac Bf to 


MURRILL & KEIZER, Balt., Md, | 
UNION 





Wheel. 











POKES, RIMS, AND PLOW HANDLES. 
git aoe war BAUS a toe ee De 
4 — eR of Leovard sind Otter ots. Philadelphia. 


ore neal 





— 7d. MIL LS. 
and 20-in. 15. Price io 
EDWARD 





New Haven, Conn. 


EST PORTLAND CEMENT, for manu- 
facturing artificial stone. 
L. JAFFE, 1198 Broadwey- 











stock i  collentiy én bond ca tee ork W ns Z 
street. 


Union Stone Co., 








IRON STEAMSHIP BUILDERS. 


NEAFIE & LEVY, 








‘ONES, tor Brass Iron heb raat bt and 


‘cools. Northamoton 





THE NEW YORK 
(VIADUCT) 


RAILWAY COMPANY. 


PUBLIC NOTICE. 





The undersigned COMMISSIONERS of STOCK SUB- 
SCRIPTIONS to the NEW YORK RAILWAY COM- 
PANY, give notice that the Books of Subscription 
to the Capital Stock of such Company WILL BE 
CLOSED on the 


3ist day of August, 1871. 
UNTIL THAT DAY the Books will remain open tor 
Subscribers at the Banking House of 
DUNCAN, SHERMAN & CO., 
No. 11 Nassau street. 


and also at the 
BANK OF THE METROPOLIS, 
No, 31 Union Square. 


Ontil the Books ot Subscription are closed, ALL SUB- 
SCRIB for Stock will have the Benefit of Inter- 
est upon the several instalments paid, and as allowed to 
those subscribing within thirty days after the Books 
were opened. 


Dated, New Yorx, July 2%, 1871. 


lox's, T. Gower. Comimissioners on behalt 
oa F Pr. y  Pe aa of the Company. 





THE 
Allen Engine Works. 


THE ALLEN ENGINE. 


‘Fourth avenue and 190th and 18ist sts. New York city 
Manufacturers f ~ 


eae » Boiler 2c Hawes, Surface Plates, and 


ingle e Plates. 
Four first premiums were awarded to us at the Fa‘r 01 
the American Institute, 1870. 

Send for our illustrated circular. 
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Oo SCHLENKER’S PATENT 


BOLT CUTTER 


~ IN DRESS, 


Ew 


Howarb IRON Works, But 








ENGINE LATHES, 
achinists’ Tools, of su 
For sale low. 


Drills, and 
HAVEN MAN UPACTUR- 


, on and 
tin hand, 
ing CO., New Haven, Conn. 


OR THE CHEAPEST WATER GAUGES, 
send to HOLLAND & CODY, 8 Gold St., N. Y. 











CURES 
Costiveness, 


RELIEVES 





Digestion. 


Sold by all Druggists- 


DRéses “ 1s STRUMEN TS,Tracing Paper,. 
Sianise SF BERNRLES COE cece ee 


A very don GEAR &'CO., Boston, furnisl- 
descri and Iron Worki 
pg A) toss of 


HE “ Scientific American” is sinted with 
CHAS.ENEU JOHNSON & ©O.’3 DK. Tr th and 











in use, 








mae WORKS, | 
MARINE PRLADELPuL 1 


» P. 


Lombard sts. Philadelphia and 59 Gold st., New" York, 





